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REPORT 
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BOARD OF CONTROL OF THE NEW YORK AGRICUL- 
TURAL EXPERIMENT STATION. °* 


Hon. James W. Hostep, Speaker of the Assembly : 

Srr.—I herewith transmit to the Legislature the 
Kighth Annual Report of the New York Agricultural 
Experiment Station. 

Very respectfully, 
Your obedient servant. 


N. M. CURTIS, 
President Board of Control. 
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 EicutH ANNUAL REPORT 


OF THE 


Board of Control of the New York Agricultural 
Experiment Station. 


REPORT OF THE EXECUTIVE COMMITTEE. 


In pursuance of a resolution of the board at their last meeting, 
that the plans submitted for their consideration by the drrdetae 
should be substantially carried out, for which purpose and others 
an appropriation of $10,860 was made by the last Legislature, 
enumerating the following items for which provision was made, 
bulletins, salaries of herdsman, assistant herdsman, poultryman, 
clerical assistant, library, farming and scientific implements, farm 

, improvement, microscopical division, clerical division, manure 
platform, poultry house and piggery, your executive committee 
have the. following report to submit: 

There has been expended for bulletins, $356.45; for farming 
and scientific implements, $712.47; for farm improvement, $508 ; 

_ for the clerical division, $47.50; for the manure platform, $983.98 
for the piggery and poultry-house, $3,068.58 ; and for salaries, $648. 

Your committee found that the condition of the old barn was 

such as to require practically entire reconstruction, especially of 

_ that portion known as the “old cattle barn,” the timbers being 
decayed, and the foundation walls in a tottering condition, so that 
most of them required entire removal. The basement of the two 
barns has afforded ample room for all the requirements of a well- 

ae appointed — piggery with twenty-four pens arranged in such a 
- manner that they may be readily cleaned and the liquid manure 

_ secured without loss or trouble. The upper portion of these 
barns adds very largely to the storage capacity for grain, hay and 
farm implements, and for the latter purpose it is now being 
utilized. 

The old cattle barn and the one adjacent has been entirely 
_ resided, and it seemed best to place a metal roof over the three 
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barns thus repaired, although adding very considerably to the 
expense. In fact it will be seen that we have practically substi- 
tuted new barns for the old tumble-down structures which so 
disfigured the grounds of the Station. There have been placed 
two gable windows upon the old cattle barn, and a cupola upon 
the tool barn, which adds greatly to the architectural effect of the 
whole series of buildings, which being painted alike present a not 
unattractive appearance. 

Secure stalls for five bulls have been built, the liquid manure 
from which flows into a system of vitrified tile drains which are | 
also connected with the pig pens and stables for cattle in the new 
barn. By this means the liquid manure is brought into a series 
of reservoirs beneath the manure platform (36 by 100 feet) south 
of the new barn. Upon this platform, which has a foundation of 
cobble stone and grout finished off with cement, the manure from 
the different stables is stacked. It is estimated that the saving of 
fertilizing material from fifty cattle by means of this contrivance 
will in a single year repay the entire expense of the platform. 

A new poultry-house has been constructed, with all the modern 

conveniences for testing standard breeds of fowls. Already 
_ experiments are in progress for the purpose of ascertaining the 
actual and relative cost of producing eggs and fattened poultry. 

All the barns and the out-house fences connected with the 
Station have received a coat of paint, which has greatly improved 
their appearance. 

The roads and drive-ways about the barns hae been graded 
and graveled. 

Pig yards in connection with the pens alone await completion 
before the work directed by the board at their last meeting shall © 
have been fully accomplished. 

There have also been constructed eight paddocks, southeast of 
the new barn, to provide out-of-door exercise for the several breeds 
of cattle which have been secured for purposes of experimental 
investigation by the Station. 

During the progress of the work your committee have repzatedly 
visited the Station, and advised with the’ director as to its 
prosecution. 


JAMES McCANN, 
CHARLES JONES, 


Executive Committee. 


Geneva, N. Y., Nov. 6, 1889. : 


‘ 


TREASURERS REPORT. 


- 


To the Board of Control of the New York Agricultural Haperiment 
Station: 
As treasurer of the hone of control, I do respectfully report : 


That I have received from the Treasurer of the State of 
New York for the twelve months ending September 








ERECTOR Net clas grate allay Vc where ale ala! elgic w Wiak' sie $26,500 00 
That the balance on hand, October 1, 1888, was........ 509 06 
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And I do further report that I have expended during the twelve 
months ending September 30, 1889, the sum of $26,988.73, 
vouchers for which, duly audited by the special auditing commit- 
tee of the board of control, have been furnished the Comptroller 
-of the State of New York. 

Properly classified, the expenditure has been as follows: . 
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And I do further report that I have expended $5,501.98, the 
balance, September 30, 1888, of the special appropriation of 
$8,000, vouchers for which, duly audited by the special auditing 
committee of the board of control, have been furnished the 
Comptroller of the State of New York. , 

Properly classified, the expenditure has been as follows: 
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MEV ROI oie Sin okg x78 ook don ea Gphe leiatia clipe wha eter bye) ale tere a ene 99-98” 
DME LO AOPATALUB oli. > big'y/ oe a eles Waruiety o ekake ete 164 03 
INEwWtDATN ACCOUMT (sss =o os eae p 9 pralpso preter) eben Setece canna 5,103, 47 
Planire-and fertilizers. 24 sec wg: 4 tase’ oe eieot Dinte aa 34 50 
$5,501 98 


—_ -—— 
— SS eS 





And I do further report that I have received from the Treasurer — 


of the State of New York, on account of special appropriation, 
$10,860; that I have expended on this account $5,680.46, vouchers 
for which, duly audited by the special auditing committee of the 
board of control, have been furnished the Comptroller of the 
State of New York. 


New York AGRICULTURAL EXPERIMENT STATION. 5 


Properly classified, the expenditure has been as follows : 
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WM. O’HANLON, 


Treasurer. 


Directors KEPORT* 


To the Board of Control of the New York Agricultural Experiment 
Station : 

GENTLEMEN.— I herewith submit the eighth annual report of the 
Experiment Station for the calendar year 1889. 

By reference to the report of the executive committee of the 
board of control, it will be seen that during the past year there 
have been made extended improvements in the buildings of the 
Station, involving the practical reconstruction of several, and the 


erection of one for the purpose of increasing our facilities in the 


work of investigation. 


These repairs have been mainly carried forward under the per- 


sonal supervision of the director, and have largely engaged him 
during the season. In fact, while the routine work of the Station 


has been carried forward during the past year, and important 


investigations conducted in the laboratory, in the feeding pens, 
- and upon the farm, as will be seen by reference to this report, it 
has been rather a year of preparation for what it is hoped may be 
even more valuable work in the future. 

A large amount of additional work in the field, stables and 
laboratory, is involved in the investigations in progress with the 
individuals of the several breeds of dairy cattle, which have been 
secured, but that the practical results which are sure to come 
from such work will fully justify this additional care and expense 


no one can question who is at all familiar with the problems which © ! 


await solution in connection with this industry. 
In fact, the entire dairy industry is environed with SraAe a 
questions which can only be solved by long continued and care- 


fully conducted experiment and investigation, such as our several 
stations are competent to carry forward, under the advice, sugges- 


tion, and if necessary codperation of the dairymen themselves who 
are chiefly to reap the benefits of the work. 


*Peter Collier, A. M., M. D., Ph. D. 
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It is obvious that maximum production is not always and, per- 
haps, rarely associated with maximum profit, even with the same 
individual or different animals of the same breed. 

While an abundant product of milk is, of course, desirable, the 
practical question is to what extent may an increase of product 
be carried along with increase of profit. 

Already enough is known to enable the dairyman to increase 
the quantity and improve the quality of milk by changes in feed- 
ing; but the effects of certain kinds of food, even those very — 
closely allied in chemical composition, is an important subject for 
further investigation. Again, while, perhaps, it may be considered 
probable, it is by no means established that the same ration will 
prove, either for different individuals or for different breeds, the 
most productive and economical. It is by no means improbable 
that in the future there will be a classification of those generally 
admitted as good dairy cows, which will determine their treat- 
ment and feeding, based on, other qualities than those of breed 
merely. i 

No one can have carefully observed a herd of animals without 
remarking individual characteristics, which alone distinguish them, 
and which, being recognized and considered by the intelligent 
herdsman, may largely determine the relative value of such 
animals for the dairy. To illustrate, who has failed to contrast 
the stolid, good-natured, easy-going cow, with the highly-strung, 
nervous and excitable companion, even in the same stable and 
subject to like conditions; and who can doubt that two such 
require differences of management, extending possibly to great 
detail, for the attainment of the best results with each ? 

The importance of this matter appears +o have been clearly 
demonstrated at a recent dairy contest at one of our State fairs, 
where it was found that three Jersey cows gave upon an average 
- eleven per cent less milk per day at the fair, than they did ten 
days later after being returned to their customary quarters}; 
further, this milk contained seventeen per cent less total solids, 
and the amount of fat in the milk was upon an average thirty-two 
per cent less at the fair than when at home. Three Ayrshire cows 
at the same trial gave thirteen per cent less milk containing 
thirteen per cent less total solids and nine per cent less fat at the 
fair than Poe did ten days later at home. 
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Datry STATISTICS. 


Owing to the importance of the dairy industry in our State, and 
in the hope that, by learning so far as possible the practice among 
our dairymen and the corresponding results, improved methods 
might be suggested and prevalent errors corrected, in order that 
greater profit might accrue to this branch of agriculture, there 
were sent out from the station over 1,500 circulars, of which the 
following is a copy, together with a circular letter urging the 
importance of this investigation especially to those engaged in this 
industry. It was hardly to be expected that many of our dairy- 
men could answer more than a small number of the several 
questions asked in the circular, and yet I think all will agree that 
it would be greatly to their interest that they should so intelli- 
gently conduct their business as to be able to sealer answer 
the most if not all of them. 


New York Stare Darry Sratisrics. 


No 
ANTE cub obey db ce nha, Sistas Suen eta Noumea eer tae o's osha stents 
POSE-OF CE os sie. anlage bide Sine onde. pao loca bh ay stinn 9 fei uae ate sui 
BBY GOd OL. COWS 16. oi NL ba eas bibs wie oat a Seavecpiats piel tel cola ap lean 
How.long do*your cows. go Ty 2... ess eww weit os eels se 
At what season do your cows come in milk?..............-.... 200. 
‘Summer Expense for Cows. 
Number of cows during summer, ....... 
Pasture, grazed by cows, ...... acres. 
Green forage fed cows at pasture, ...... acres. 
Hay fed cows at pasture, ...... tons. 
Grain fed cows at pasture, ...... tons. 
Average daily milk yield in summer, .... pounds or .... quarts. 
Winter Expense of Cows for 1888-89. 
Number of cows wintered, ....... 
«. Fed cows during winter: 
Heyes. ck). tons;"value. oo Ac."e. 
Ensilage, ...... tons; value, ....... 
Fodder, corn, ...... TOUS PU VAlUe v0 Ge. 
Corn stover, ..... . tons; value; .....:. 
PILE AW e-file sie tons? “valnesoiieen. 
Other rough fodder, ...... tons; value, ....... 


Corn meal, ...... tons;) Value, Vise. ss 
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Wheat bran, ...... CONS VEU; 6.55. 
Cotton-seed meal, ...... tons; value, ....... 
Linseed meal, ...... TOUR AVAL ee) aaitas. 
Other grain, ...... tons; value, ..... . 
Potatoes or roots, ...... tons; value, ....... 
Average daily milk yield in winter, ...... paQunds or 04 4.) quarts. 


Income from Cows for One Year. 


Calves, number, ...... VEG. ee Ls 

Deacons, number, ...... AVE LILG Cay vies ts 

Milk produced, ...... pounds, Or Nose: quarts; value, ....... 
Milk’ sold... os. : pounds, or ...... quarts; value, tec gay a 
Butter produced, ...... pounds sor (s. ie quarts; value, ....... 
Cheese produced, ...... pounds; value, ....... 

Skim-milk, ...... pounds, or ...... quarts; value, ..... fe 
Value farm per acre, ....... 

{UGC 


Please indicate in the list enumerated below about the amount you 
are in the habit of feeding each cow per day during the winter: 

Hay (clover or mixed grasses)...........,.... Pieiui diel dete Rieter 

(ARIE CPTSIEGES lu AIA ce ate iar I ae RI id RR Ce em 


EY OC a, Pek Per ten eae We 


St set oT MSP TUS NS Ce i i Ra Da Sn reve RE 


CHEN INS a A aE di PENT Ye a ee nO A AAS aN ates 
EMRE TIGS Fo ease Ara ote oe ge le die dh op. he LIDNOIS Wrath a 


It is to be regretted that thus far the replies have not been so 
nunierous as to warrant the presentation of anything like an ade- 
quate generalization at this time, but already the data is sufficient 
to show that it is not due to any one unfavorable condition that 
ill success so frequently results in this branch of agriculture, and 
our dairymen should consider that the greatest success can only 
attend upon the fulfillment of all the many conditions of success 
which environ the practice of dairying. 

Here and there native herds far surpass in their products those 
secured from other herds of excellent grades, showing that intelli- 
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gent selection and greater care far more than outweigh the advan- 
tage even of an improved breed. Indeed one might easily make it 
appear established from actual facts that selection was of even 
ereater value than breed, since it is now freely admitted that the 
Short Horns haye in late years largely lost their value for the 
purposes of the dairy through a neglect to develop and perpetuate 
the valuable milking qualities of this famous breed of cattle; 
while several other breeds, the ancestors of which probably a 
century ago, gave as great promise as did any of the progenitors 
of many of the most notable dairy breeds of to-day, have 
by disregard of these valuable milking qualities, come to 
be, through years of selection directed to the production of beef, 
absolutely worthless to the dairy. It is probably safe to say. 
that an intelligent dairyman and breeder could to-day select a 
herd of twenty cows at random from most of our dairies and by 


selection alone of those of their offspring best fitted for the 


production of milk, easily double the average product of such : 
offspring within twenty-five years, and probably in even less time. » 


Certainly, when we consider with what care those breeders of the ~ 


choicest breeds, attend to this matter of selection, we may be 
confident that they at least do not wholly rely upon breed alone. — 


Scarcely secondary in importance to selection is the subject — 
of intelligent feeding, and it is hoped that an examination of the 


data submitted in this report will lead to a more rational, liberal 
and economical method of feeding than that too often practiced. 
Our dairymen should understand that simply a maintenance 
ration for their animals, while sometimes it may be necessary, can — 
never be a source of profit, and that it is only from the judicious, 
economical increase of feed beyond the point of maintenance that 
profit may be secured. But even worse is it, when, through the 
temptation of high prices, or the need of ready money, the farmer 
is led to sell from his farm those supplies of food, which should 
be retained to carry his stock in good condition through the 
winter, impoverishing thus not only his stock but his farm. © 


FUNCTION OF Foon. 


It is obviously of first importance that our farmers should have at 


as clear an idea as possible as to the several functions of food in 
order that they may furnish to their animals a ration most suitable 
for their wants and most economical to the farmer. oN 


Interests of economy. © 
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We may regard the food as providing the heat necessary to. 
maintain the temperature of the body and it is obvious that if 
provision is made that the care‘of and the surroundings of the 
animal are such that no unnecessary demand be made for such 
purpose, it must result in a saving to the farmer. The most 
prominent methods of economy in this regard, are in providing 
comfortable winter quarters and warm water for drink, but in 


regard to this last arises the question of extra cost in heating 


the water, as also the effect upon the animal of furnishing warm 
water for drink. 
It seems safe to say that there is economy in making such pro- 


Vision in this particular that cattle shall be provided with a supply 
of water during winter at a temperature not much below that of. 


their winter quarters and that these latter should be such as to be 
entirely comfortable to both man and beast. 

In addition to this demand for food to maintain animal heat, 
there is also required a large amount to provide the necessary 
muscular force needed in the internal economy of jliving, as also 
that manifested in outward and visible effort, as of a working 
horse or ox. But muscular exercise of any sort makes ultimately 
a demand upon the food for its continuance, and itis a well- 


known fact, which the feeding experiments elsewhere detailed 


fully corroborate, that any cause which results in increased effort 
upon the part of the animal also produces its effect upon the 
quantity of food consumed. For example, it will be seen that 
while during the warm months of summer and autumn the food 
needed for sustaining animal heat was at a minimum, and while 
the food eaten and digested was practically constant, the effect of 
food as resulting in increase of weight of our young animals was 
subject to very marked differences in the case of every animal fed, 
and amounting in many cases to fully double the quantity at one 
period over that required at another. 

It would appear that this marked difference arose mainly, if not 
entirely, from the annoyance to which the animals were subjected 
and their consequent restlessness during that Bor non: of the 


season when the flies were most troublesome. 


It is obvious therefore that any precaution which may be taken 
to diminish such annoyance by keeping the animals during the 
hotter part of the day in cool and darkened stables, is in the 
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In addition to the demands for food already mentioned, there 
remains the necessary amount*required to repair the constant 
waste of flesh and bone which is going on in the animal, the 
material needed to build up the growing animal, and with the 
female the production of milk and the development of the foetus. 

In providing for these several demands of the animal it is diffi- 
cult, if not impossible, to trace the complex chemical changes 
which go on within the animal, and to determine with rigorous 
accuracy the function of the several constituents of the food, but 
careful experiments may enable us to learn what is at least prob- 
able, and lead to valuable practical results in pointing out the 
manner of feeding with greatest economy. 

If we.take the case of the cow Nellie for consideration we find 
that she digested of the total dry matter of her ration, of which 
64.64 per cent was hay and 35.36 per cent grain, 62.73 per cent: 
Of the total ash 33.0 per cent; of the albuminoids 65.2 per cent; 
of the carbohydrates 67.4 per cent; of the fats 70.8 ‘per cent, 
and of the fiber 44.3 per cent of the amount present in the total 
ration was digested. 

There was found in the milk product a certain portion of nitro- 
genous matter (casein), carbohydrates (sugars), fats (butter) and ash. 

There was also found in the urine a certain portion of nitro- - 


genous matter, and smaller amounts of other organic and inor- 


ganic matters. 
We may compare the amount of the several food constituents 
digested with the similar products found as follows : 


a 




















Albumi- | Carbo- : 
noids. | hydrates. Fats, Fiber. 























eee 


Ounces. | Ounces. | Ounces. | Ounces. ‘ 
MINE CBUOG es oe eee oui ke ce tuae weed Jen eae 41.3 147.7 *13,9 47.5 


PMD INET Friar o's’ wide ude Whe vaia's Some LV Face a Rade 40.9 | ° 14.5 19.1 | cpp saeeene : 








Upon a first view of the above it would appear that the albumin- 
oids digested practically supplied the demand of the animal for 
this constituent of food, that the supply of fats in the food was 
unequal to the amount secured in the milk, which deficiency it 
would seem was made up by the carbohydrates which were 
present in the food greatly in excess of the apparent demands, 
and, owing to the chemical composition of those two compounds, 


it is not improbable that the excess of fat was thus provided. At | 
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least the production of so-called body-fat from food rich in car- 
bohydrates is one of the accepted facts of those who feed for 
fattening. 
_ But there remains yet, supposing that the deficiency in fat is 
made up from carbohydrates, a large amount of carbohydrates 
and fiber which is unaccounted for, a trifle over seventy per cent 
of the organic food digested. 

This amounts to 175.8 ounces daily, but as we chine already 
seen, the greater portion of the food digested by the animal is 
expended in maintaining animal heat and as a source of muscular 
power, directly, as is more than probable, indirectly, as is 
not impossible, and yet it is to be remembered that the 
degree of muscular force exerted is more nearly measured 
by the amount of carbon oxidized and exhaled than by any 
other product. Now this cow would consume for such pur- 
pose, according to the estimate given (p, 22 , 159.2 ounces of 
carbohydrates daily, thus leaving of her digested food but a frac- 
tion over a pound, 16.6 ounces daily, unaccounted for, an amount 
certainly within the limits of error in such an experiment, as it is 
but five per cent of the digested, and 3.6 per cent of the total dry 
matter in the food eaten. 

New York is the leading dairy State of the Union. The annual 
report of the Department of Agriculture for 1888 gives the num- 
ber of milch cows in New York January 1, 1889, as 1,552,373, valued 
at $45,950,241, and Iowa stands next in the list with 1,293,095, 
yalued: at $28,861,880. The dairy products of the State are 

- estimated at $44,000,000, and the aggregate capital invested in 
dairying in the State, including value of animals, land, dairy 
buildings and implements, has been estimated as high as 
$400,000,000. ; 
- The Experiment Station was wisely established “for the pur- 
pose of promoting every branch of agriculture by scientific inves- 
tigation and experiment,” and it would seem that in no field of 

experimental investigation could the Station more wisely direct its 
_ efforts than in behalf of our daiyy interests. | 

The following circular was issued shortly after the present 

director entered upon his work, and was sent to the leading 
~~ breeders of cattle throughout this and other States, since it 
~~ appeared that the contemplated work of investigation could not 
but be of direct value to the entire dairy interests of the country. 


e 


14 REPORT OF THE DIRECTOR OF THE 


New York AGRICULTURAL EXPERIMENT STATION. 


Upon assuming the directorship of this Station, it has occurred 
to me that there was a wide field for careful scientific investigation 
which could not but prove of immense practical value to the 
agricultural interests of the State, and especially to the dairy 
interest, which, I need not inform you, is of almost preéminent 
importance to our people. 

I beg leave to submit to your consideration the following points 
which have occurred to me, and shall be happy to receive from 
you any suggestions, by way of criticism, of the plan proposed, 
or of amplification of the details of the proposed inyestigation. 

I shall be pleased to have your suggestions as to how I may 
secure most economically, for the Station, the animals needed for 
the purpose of such investigation and experiments, and any 
information which shall tend to make the rep tiie of the highest 
value to the people of the State. 

1. Ata public institution, devoted to the adyiateoniete of agri- 
culture through experimentation, the stock should be represent- 
ative animals of the breed from which they are selected. 

9. The dairy interest in New York State being the most import- 
ant branch of the stock at it should be the first to receive 
attention. 

3. The average butter yield per cow, in this State, does not 
exceed 130 pounds per year, whereas it should not fall below 300 
pounds. This being true, the Station can do no better service for 
the dairymen of the State than to unite with them in working out 
the problem of feeding, individual variations and breed character- 
istics, with the allied subjects, which, when better understood and 
practiced, shall help to raise the standard and bring the yield up 
to double the present amount. 


4, The breeds which should first be selected are the Jersey, 


Holstein, Guernsey, Ayrshire, Shorthorns, Devon and one or two 
of the polled breeds. 

5. In building up a herd to be used in experimental work young 
animals should be selected, animals under one year, or, better, but 
afew months old. By having young animals, under like feeding, 
they can be grown to maturity, making the conditions for all the 
same, so that experiments with these animals would be much 
more valuable and conclusive than if their earlier feeding and 
environments had been widely different. 


* 
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6. The yearly growth of the animals, under like conditions and 
feeding, and the amount of food consumed for the several breeds, 
in proportion to their live weight, is of value and importance to 
the dairymen and would form a part of the trial. 

7. At least four animals of each breed should be had, two 
heifers and two steers. The two heifers from each breed would 
be the beginning for a herd, finally enabling us to study the breed 
characteristics in production of milk and butter. Two steers 
from each breed, fed and grown to maturity and fattened, would 
show much as to the relative values of the dairy breeds for 
beef. 

8. The question, which is the more profitable for the dairy, a 
small cow or a large one, is of much importance. And what place 
is better fitted to investigate this subject than an experiment 
station ? 

9. Whether, with two foods of similar composition, both will 
affect equally the milk and butter yield, or whether one will tend 
more to the production of body. fat and less to an increase of milk. 

10. The influence of the various grains fed separately and com- 
bined in rations, and to what extent the chemical and physical 
properties of butter are influenced by different foods. 

I have but briefly indicated the general scope of the proposed 
investigation, but I can not but think it will meet your entire 
approval and receive your cooperation and that of your associates 
in this important branch of our agricultural industry. 

The above statement of the plans proposed to be earried out 
at the Agricultural Experiment Station, in every instance, has met 
with cordial approval, and the assurance of sympathy and 
 codperation with the Station in its efforts to carry forward this 
investigation. 

I quote the remarks of Mr. E. A. Powell of Smith’s, Powell and 
Lamb of Syracuse, who, at the annual meeting of the Holstein- 
Friesian. Association, held at Buffalo, submitted the matter to the 
Association and spoke in hearty approval of the plan, as‘follows: 

Mr. Powrtt.—I will say that the scope of the experiments is 
broad; it takes in nearly everything—or is intended to take in 
re ine. = for which abreed of cattle is used. It seems to me 
that we have a breed of cattle that is better adapted; to make a 
fine showing in that respect than any other. I also feel that 
experiments in this line will be of greater value than‘almost any 
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others that can be made with any breed of cattle. This matter 


has been brought to our attention before it has been acted upon 
by any of the other associations, and it seems to me that prompt 
and favorable action on the part of this body would tend to place 
us before that institution in a favorable light, showing our hearty 
cooperation, and we would not fail to get a fair and just, and it 
seems to me a valuable, report, which would be to the advantage 
of our breed, providing we can furnish the right animals. The 
important thing to be considered is the kind of animals we shall 
furnish. He does not ask us to contribute any animals, but he 
asks us in what manner animals may be obtained by the Experi- 
ment Station at the least possible expense. If it is left for those 
gentlemen to purchase their own cattle, I am afraid they will not 
purchase as judiciously as it is for the interest of this association 
to have it done, and it seems to me proper to refer this matter to 
the board of officers, to make such selection of animals as they 
deem best; for instance, two animals for beef purposes, adapted 


to that particular purpose, and instead of two females, I would — : 


suggest four, and let the proposition be made with the under- 
standing that we comply with this. We make a report to them 
that we will furnish four females and two males, providing any 
four other breeds of those .mentioned by him are obtained. 
That would be my idea of making the report. ps 

The Legislature also, recognizing the practical value of the 
proposed investigation, made liberal appropriation for a barn, 
suitable forthe purpose of the experiment, and amply convenient 


arrangements have been made for twenty-four animals, besides — 


four box stalls and five stalls for bulls. 


The following is a list of the’ several animals of the different — 


breeds which have already been secured, and it will be seen that — 


the Station has been most fortunate in securing not only select 
representatives of the several breeds, but of the more noted strains - 


and families of the severals breeds; and, what is‘of even equal ; 
value for the purpose of making this proposed test exhaustive and 


conclusive, we have secured the hearty cooperation, friendly advice — 
and suggestions of those best fitted in the country to devise the - 


aA», 


means by which this test may be rendered most complete and 


satisfactory. 
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HOLSTEIN-F'RIESIAN. 





NAME. Sire. Dam. 
SPPOMMacATtis (18108)... ....7.56%. General Artis’ (2482)......... Aaltje Tolsma 3d (1110). 

MESOINIGESOGG) ic. fleck ceen ene ces A. Daisy Netherland Sa Esel (2505). 
Netherland Me ceu dh Gina) Netherland Monk (4424) . Netherland Dowager (2632). 
BAT GUC GED} sie a ee BN pire (HBS pee Sore eee. Copia pasate 
Aaggie eaters’ s Clothilde , 

pol MNO ey SN Se a a a ER Phd te 4th’s . Imperial 

hyd eA ro we UR ed ae ee a Aaggie Constance (2629). 
Alexander Hamilton, steer.... Hamilton (686 )e ke Woe Sophie Veeman (472). 
AYRSHIRE. 

ueen Duchess (9789)........... Sir ug bt 2682). ese Leki 2 Dutchess of Smithfield(4256) 

unietta Peerless (10273)....... Peerless Douglass (4059)... Jenette Douglass (8094). 
Manton: Belle (9958)..........<..| Hmoch (8757) 0.0... eee ese ee Manton Queen 5th (8052). 
Miss Flow 5th (10148)............ Bob Conley (3369)............ Miss Flow ist (6345). 
Dynamite (4343), bull ... ....... Casino (3900). eon dak Rosa (3143). 


AMERICAN HOLDERNESS, 


EMRERI OU G8 ocean ssn'ssepesece CEG (TO) Oe to en Pah .| Maggie (33). 
PUG ey tld soc. face beceoes AO OTONTG Yes oan sick Nellie 3d (119), 
arse EPeel, BCOOE 2s ic. s ccs cosec cies AEE TIO) EMU: sald ckie ae Louisa (26). 
Grover Cleveland, steer .......| ACME (76) ......... ccc cece ce ee Belle (78). 

7” GUERNSEY. . 
Rosette Ford (4067).......... COolley’s Lad (1372).%........ Musette Ford 2d (2641). 
MPPROLGUAOOR) esos ec ccues ses cuebe MP rAveuer (Sto. hs keel at Rose of Otranto (1020), 
Cathay, steer ...................| Prometheus (1488)........... Grisel (2555), 

PRAGA, StCOT . ......cceccaes .| Prometheus (1488)........... thodope (3397). 

. J ERSEYS. 

Gilderbloom (54412)............. Gilderoy, Jr. (16625) .... .... Clover Bloom 2d (12736).. 
Countess ene ea euien LAR Raa TPEGUIUS (19166) ween dos cokens Countess of Beaumont 2d. 
Heifer. a eee weeeeeee»| Deerfoot Stoker (20142)...... Linklet (35946). 


EE a a 








It is hoped that representatives may be secured of several other 
of our prominent dairy breeds, notably the Short Horns, Devons 
and Brown Swiss, in order that this test may be as full and com- 
plete as is possible, since the additional expense of caring for 
these others would be but trifling. 

While therefore there will be every opportunity during the 
progress of these investigations to carry forward all the work 
looking to the solution of the many questions pertaining to feed- 
ing, to the production and quality of milk for the several purposes 
_of butter and cheese making, as heretofore, there will be the 
increased value which such investigations will have, when applied 
_ to the several breeds of dairy cattle now prominently before the 
Ast country. 
Of course it is not proposed that such important conclusions as 
it is hoped to draw from these investigations will be limited to the 
few animals of each breed which for convenience it is found best 
to begin with, for it is proposed to increase the herd gradually and 
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broaden the work, until the accumulated data shall be such as to 

carry conviction to every one who shall carefully consider the 

results obtained. 
During the past four years Doctor Goessmann, of the Massa- 


chusetts Agricultural Experiment Station, has been conducting a 


series of experiments to determine the cost of the production of 
milk from different cows and upon different rations. 

He estimates that twenty per cent of the fertilizing value of the 
food is sold in the milk, and that eighty per cent may be saved by 
the adoption of proper methods for securing it. From the total 
cost of food he deducts eighty per cent of the value of its fertiliz- 
ing constituents and thus arrives at the net cost of the food, 

As an average for the four years, having the first year two cows, 
three the second, six the third and nine the fourth under experi- 


ment, he finds the variation in the cost of production of milk, 


comparing the least profitable cow upon the least economical 
food with the most profitable cow upon the most economical food 
to be as follows: 


—# 
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B\Ese | #2) oe #2 ge 
iS) os 2, Pos om o =) 
sith: aera gO 2S5¢q ple Ao 
B17 ee zo ak-fe 3 3 
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an a ai at ape eo eS 
f | sas) tése BOBS ES pk 
=) Sat= holt =| Zaodo aot ar er 
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TRAD BOK iste Wee bere stew 2 11.89 97 2.64 50 1.64 100 272 100 3 28 
BSG won aie sis) eure aieiy ae 3 12.60 Noe 2.76 .34 1.96 | - 100 325 100 5 76 
RSET Ose s sisiewix book 6 11.14 1.01 4,74 .50 3.09 100 . 469 | 100 6 18 
PROS SU nl alute/atela otis le 9 10.09 1.30 5.48 .63 4,29 100 422 100 piss Ren 
| Mi) 
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It will be seen that, as an average of the four years trial, the 


total cost of milk produced from one cow in the herd was about: 
three and three-quarter times as much as from another, and the 
net cost about five and one-half times as much from one cow as 


from another. 
This then we may consider as the result due to the differences 


SSS 


in cows and in food, and that the animals were above the average 


of our dairy cows is shown by the average milk product obtained. 


But if we take the general variation of all the cows, we shall 


find upon the average that the variation in total and net cost of — 


} 
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2 of milk from all the cows, upon all foods fed, during 
the four years was as follows: Total cost, 100:192; net cost, 
100:262. 

This Ppeeccnts the results rah may be secured even with 
good animals by attention to the economies of feeding; a dif- 
faroticd of ninety-two per cent in total and 162 per cent in net 
cost of production of milk as the result alone of feeding; or by 
careful selection of animals adapted to the purpose of milk pro- 
duction, it is seen, even with so limited a number of animals as 
were under investigation, and by carefully selected rations a dif- 
ference of 272 per cent in the total and 451 per cent in the net 
cost of production of milk. 

What other large industry presents such a grand margin of 
possibilities ? 

The following table presents in a condensed summary the 
results given elsewhere in detail, which have thus far been secured 
with the several animals of different breeds which have been 
secured for an extended investigation. 

Twelve of these have already been at the Station, upon an aver- 
age of five and one half-months ( October first), and while of course 
itis obviously too early to attempt anything in the nature of gen- 
eralization, it is thought that a study of the data already secured 
may prove both of interest and value. 

It.will be obsered that, as a rule, the younger the animals the 
‘less food required to produce a given increase in weight as would 
naturally be expected; as also that their relative increase in 
weight decreases with their age, although as yet they are all 
growing, making satisfactory increase. 
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We To still further condense the above results it will be seen that’ 


if we group the five steers, the four heifers of Holstein-Friesian 














| Pounds dry 
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lb. gain 
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7.40 


'* and Ayrshires and two Guernsey and American Holderness 
heifers, we find an average as follows: 
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It is to be remembered that the same, ration in composition and 


quality was furnished the steers, and though a different ration was 


though differing in quantity. 


fed the heifers it was in composition practically the same to each, 


It is interesting to observe also that there is very great fluctua- 
tion in the daily gain in weight of the several breeds alike, as will 
be seen by the following table, where the average daily gain in 
pounds of the several breeds are given for the different months: 








April. | May. | June.| July. | Aug. | Sept. 
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K 6a) aig se SR ie PIT Atte oils Nee 1.95 “YU 1.06 1.84 
BERR ERIIO VOW pee! e's 5% sis an sioleibare Ue v dees aah rue 1.77 1.02 1.26 1.48 
American Holderness .............. Bea ier Sys Pa 289:5 1) 2208 br 1580 
MO sic Caicln ave'e'v s w's é Dee eh ans as vie alerts a de eye 1.86.) fa 2597 


ee | ff | — | | 


.90 














The effect of the warm weather of summer, annoyance of flies 
and the necessary change in feed later in the season is quite. 


marked in the above. 


EXPERIMENTS IN F'REDING CATTLE. 


_ During five months trial with twelve growing heifer calves, the 
average gain in weight of which was 1.6 pounds daily, the average 


4 
r 


in weight was 8.4 pounds. 





amount of dry matter consumed by them for each pound increase 
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Since from two-thirds to three-fourths of the weight of the 
animal is water, the increase in water-free matter was, upon an 
average, about one-half a-pound, so that it will be seen that, even 
with young animals, the growth of which is entirely satisfactory, 
the amount of food actually appropriated by them for growth over 
and above that needed to replace the waste of tissue, does not 
exceed six per cent of the dry matter of the food consumed by 
them. ; 

In‘a series of experiments given in detail in the feeding trials, 
eight animals averaging 930 pounds in weight, four cows in milk, 
two heifers and two fattening steers; there was fed daily 175.3 
pounds of dry matter, and there was found in the dung 68.1 
pounds of dry matter; 12.23 pounds in the urine; 7.38 pounds in 
milk and 1.56 pounds in increase of weight during the experiment, 
a total of 89.3 pounds, thus leaving 86.0 pounds of dry matter in 
the food unaccounted for, which amount must have been consumed | 
in supplying the other demands of the animals. 

Tt has been estimated that the average man exhales as carbonic 
acid eight and one-half ounces of carbon daily or upon an average 
ninety-one and one-half per cent of the carbon in his digested 
food. The eight animals under experiment had an aggregate 
weight of 7,534 pounds; eight and one-half ounces of carbon is 
equivalent to 20.6 ounces of average carbohydrates as starch and 
sugar, those constituents of the food which probably are utilized 
for the production of animal heat and supplying muscular power. 
Supposing the demands of these animals for these purpose to be 
equal in proportion to their weight and that the average man 
should weigh 140 pounds, these eight cattle would have required 
69.3 pounds which leaves but 16.7 pounds of the dry matter of the 
food unaccounted for. 

If we consider the case of the four cows giving milk during the 
feeding experiment, we find the daily dry matter of their food to 
be 79.7 pounds, of which there was obtained 31.0 pounds in the 
dung, 5.62 pounds in the urine, 7.38 pounds in the milk, or a total 
of forty-four pounds, leaving 35.7 pounds to be accounted for; and 
as these cows weighed upon an average during the trial 3,798 
pounds in the aggregate, they would have required upon thesame 
estimate as before 34.8 pounds of dry matter of food for heat and 
work, an amount almost exactly equal to the quantity uneeconniees 
for. 
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It will be seen therefore that even with erowing animals not six 
per cent of the food consumed by them was retained, and in the 


case of the four cows giving milk only nine and a quarter per cent 


of the food was utilized in the production of milk, so that it is 
safe to estimate that fully ninety per cent upon an average of all 


_ the fertilizing constituents of the food consumed by these animals 


was again returned, and if properly preserved may be used to 
maintain the productive capacity of the soil. 


MANURE PLATFORM. 


It was for the purpose of securing this invaluable product of the 
farm, as also in connection with the extended feeding experiments 


' with the several breeds of cattle and swine, to provide the means 


by which the amount and value of this material could’ be accur- 


- ately determined that an appropriation was made by the Legis~ 
lature for the purpose and there has been constructed a platform, 


described elsewhere in detail, for storing the manure from the 
several animals, with reservoirs beneath connected directly with 
the several stables and pens, by which arrangement it will appear 
to everyone, even upon the most casual imspection, that every 
needed facility exists for the preservation of every pound and 
pint of manure. 

Few, I think, even of our most Gaiiioent farmers fully appre- 
ciate the great importance of this matter. 

In the case of eight animals the ageregate amount daily of dry 
matter in the dung was 53.28 pounds. This contained as the 
average of six of them 2.025 per cent of nitrogen, or 1.08 pounds 
which at nineteen cents per pound was worth 20.49 cents; 1.75 


- per cent of phosphoric acid, or .93 pounds, which at eight cents 


per pound was worth 7.46 cents; and .96 per cent of potash, or 
.51 pounds, which at six cents a pound was worth 3.07 cents; an 
ageregate for these three constituents of thirty-one cents, or 
three and seven-eights cents per day per cow. 

There was also secured a daily aggregate of 108.7 pounds of 


‘urine from six of the animals, in which there was an average of 


8.87 per cent of solids, 1.37 per cent of nitrogen, 1.337 per cent 


- of potash, and asmall quantity of phosphoric acid. This would give 


anageregate average daily yield of 1.49 pounds of nitrogen worth 


98.31 cents ; 1.453 pounds of potash worth 8.72 cents, oraggregating 


daily thirty-seven cents or six and one-sixth cents for each animal. 
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This with the three and seven-eighths cents already obtained, 
makes ten and five-twelfths cents daily per animal. Now the market 
value of the daily rations fed these eight animals was exactly one 
dollar, or 14.27 cents per cow, from which it is seen that the 
fertilizing constituents in the dung and urine equalled seventy- 
three per cent of the market value of the food fed. | 

The point which ‘appears to be so clearly established by the 
above experiment is one of such great importance to our farmers, 
that it will be the subject of more extended investigation in the 
future, for which we have excellent facilities, but at present it 
appears that the manure from fifty animals is worth yearly fully _ 
$1,900. 

It is intended by means of a windmill to raise the liquid manure 
from the reservoirs below the manure platform into a tank from 
which a sprinkling cart may be loaded for the distribution of this 
material over the fields, and comparative tests will be made with 
several crops for the purpose of determining the relative value 
of this compared with the solid manure and other fertilizing 
material. 

By means of a hose the contents of the tank may also be, from — 
time to time, as necessity requires, distributed over the mass of 
manure upon the platform, and during such periods, when evapora- 
tion shall exceed the rainfall, a convenient hydrant will supply a 
stream of water sufficient to prevent the decomposition and fer- 
mentation of the pile from proceeding to an injurious extent. 

If our farmers, who, to maintain or increase the fertility of 
their soils, are now accustomed annually to pay out large sums for 
commercial fertilizers may, as the result of these trials, learn that 
it is possible economically and practically to secure a supply of 


stable manure equal in value to sixty per cent of the market value 


of the several varieties of food fed to their animals, it would seem | 


that this information alone would many times over repay the i 


entire expense of their Experiment Station. 

Certain it is that no farmer who visits the Station but may him- 
‘self see the large quantity of valuable fertilizing material which, 
In nine cases out of ten, or ninety-nine out of 100, is wholly or 
mostly lost, saved by means not beyond his reach. It is an object 
lesson which does not fail to impress everyone who has recently — 
visited the Experiment Station. 


. 
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' Piacery aND PouLTry-HousE. 


‘It seemed that in connection with the contemplated investiga- 
tions of the leading breeds of dairy cattle, there could be con- 
ducted conveniently similar investigations with the leading breeds 
of swine, for the purpose of determining their relative value in the 


- production of pork; and the last Legislature made a liberal 
' appropriation for the construction of a suitable piggery in which 


to conduct such experiments, as also for the construction of suit- 
able houses in which to carry forward similar investigations with 
domestic fowls. 

The piggery and the poultry-houses which have been con- 
structed for these purposes will be found described in detail 
elsewhere. 

In the reconstruction of the old cattle barn there was arranged 
a series of twenty-four pig pens, affording ample accommodation 
for keeping representatives of the principal breeds of swine, as 
also for experiments in feeding and fattening. Already choice 
animals of the Berkshires, Cheshire White and Duroc Red breeds 
have been secured, and it is intended at once to secure some 
others. 

Attention is directed to the provision made for securing the 
manure from the pens and permitting the pens to be frequently and 
thoroughly cleaned. Yards have been so arranged as to allow 
out of door exercise to the pigs whenever it is desired. 

A new poultry-house has also been built with every convenience, 


and already experiments are in progress for the purpose of ascer- 


taining the actual and relative cost of producing both eggs and 


fattened poultry for the market. 


CHEMICAL ConTROL OF FERTILIZERS. 
It is in accord with the unanimous desire of the farmers of 


the State, as manifested by the numerous petitions, signed by 
hundreds of farmers in the several sections of the State, by many 


resolutions passed by farmers assembled at the various institutes, 
granges, farmers’ clubs and agricultural societies; that there has 


been urged upon the Legislature the importance of some such 


He legislation in this matter of commercial fertilizers, as has long 
been a means of protection to the farmers of every other State in 





which these products have come into general use. 
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It is worthy of note, that while such laws have axintadl in certain 


States for a quarter of a century, there is, so far as I know, not a 
single State which has ever abandoned the plan for the protection 


of the farmers, who in the purchase of these products, unlike 


other products sold in quantity, are wholly without the means of 
knowing anything as to their composition or value, and are not 
infrequently, even under the most careful supervision which is 


found practicable, subject to the most bare-faced frauds. This is 


evidenced in our own State where a fertilizer actually worth one 
dollar and fifty-two cents was sold at thirty dollars per ton; also, 
in Pennsylvania, according to a,recent report from its station four 
fertilizers, worth respectively one dollar and twelve cents, eighty- 
seven cents, seventy-one cents, and six dollars and ninety-cents 
per ton, were sold at twenty dollars, eighteen dollars, twenty-one 
dollars and twenty dollars, respectively; so also in New Jersey, 


where two fertilizers for sale in that State had an actual value of _ 
only two dollars and eighty-nine cents, and two dollars and forty-— 


two cents per ton, and sold at forty-five dollars and forty dollars 
per ton respectively. 

Such illustrations could be multiplied, but it is unnecessary to 
give further evidence that our farmers who have need of /such 
fertilizers to increase the products of their fields, are at present 


simply at the mercy of any dealer or manufacturer unscrupulous 


enough to thus defraud them. Nor is the protection which the 
supervision of the neighboring States extends sufficient for the 
protection of our people, since it is obvious that the .above 
instances, of fraud detected in Pennsylvania and New Jetsey, to 


which attention has already been directed, while preventing the 


sale of these products in those States, by no means prevents these 
same comparatively worthless brands being offered for sale under 
_ other names here in New York. 
But, while the importance of guarding the people from eral 
against which they are necessarily unable to protect themselves, 


pede no further argument than the briefest statement of the case, 
it is probably true that the greatest benefit which would result 


from the work of such chemical control would be the increase of 
intelligence in relation to the use of these costly fertilizers, through 
the constant discussions conéerning the presence and value of the 
leading constituents, nitrogen, potassium and phosphorus, which 
they are supposed to furnish as food to the growing crops. 
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At present these commercial fertilizers are generally known and 
spoken of as “ phosphates,” and many of our farmers would hardly 
recognize the term as misapplied, even if the sample offered them 
for sale contained no phosphoric acid whatever. 

As a matter of fact, there is scarcely one in twenty of these 
so-called phosphates that does not contain a considerable amount 
of both potassium and nitrogen in one form or another, and in 
large measure its market value and*crop-producing value as well : 


is determined quite as much, or more, by these latter-named con- 


stituents than by the phosphorus it contains. 

It is desirable therefore that our farmers shall come to appre- 
ciate, so far as agricultural science can indicate, the relative 
functions, need and importance of these fundamental elements of 
plant food, in order that they may more intelligently and economi- 
cally apply them as their several necessities demand. 

_ It is hoped therefore that at the next session of the Legislature 
there will be provided the means necessary for carrying forward 
this very important work. The means required are a suitably 
equipped laboratory and the chemists for Poe ane the neces- 


- gary analyses. 


A Datry ScHoot. 

In view of the great importance of the dairy industry in our 
State, the wide range in the quantity as also in the quality of the 
manufactured products as shown by the intrinsic and market 
value of butter and cheese, these differences being due almost 
entirely to ignorance of the fundamental principles of milk, but- 
ter and cheese production, or a failure on the part of those 
engaged in this industry to appreciate the importance of a care- 


_ ful observance of these principles, it seems to me that it would be 


wise if there should be established a, dairy school somewhat 
similar to those already established in several of the leading dairy 
sections of Europe. In this school, excluding military instruc- 
tion, the classics and modern languages, there should be given 
instruction only in those technical branches directly relating to 
the science and practice of dairying. 

Such a school should be located upon a good dairy farm, pro- 
vided with cows of several breeds, with facilities for giving daily 
. instruction by personal inspection ahd study, on the part of those 
in attendance, of the several technical operations of the dairy. 

_ Such a school might be made nearly, if not quite, self-support- 
ing, and would, I have no doubt, be welcomed by many young men 
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and women who desire the specific instruction it would afford — 
them, and would do much to render the $400,000,000 at, present — 
estimated as the capital invested in the dairy interests of the: 
State, a source of greatly increased profit to our dairymen and — 
farmers. 

It was practi cally such a school which furnished the instruction 
that enabled Jesse Williams, thirty-eight years ago, to establish — 
the first cheese factory in the:State, the results of which are now 
manifest in every dairy section of the country; but even to-day 
there is no provision, should fifty, more or less, of our young men 
and women desire to secure the information which opened the — 
way of success to this pioneer in the dairy industry of the State. 

Recent inquiry has revealed the remarkable fact that in an art, 
one of the oldest in existence, and to-day in practice more 
extended than ever before in the history of the world, an art to 
which of late years and at present the attention of the inventive — 
genius of the world and the researches of science haye been 
directed to a remarkable degree, the demand for those who are in 
possession of the information discovered by science relating to the 
dairy industry, who are practically informed concerning the con- — 
venient technical devices of the inventors, far exceeds the present 
supply and the testimony from other States is to the same effect. 
Other professions and occupations appear fully supplied or over- 
stocked with those fairly equipped for the work devolving upon — 
them; but there yet remains room and remunerative employment 
for those competent to intelligently conduct the creameries, cheese 
factories and leading dairies of the State, and abundant room for 
an increased development of this industry in each of its branches. 


BRANCH STATIONS. 

During the past year the director has received very many 
letters of inquiry concerning the establishing of branch stations in ~~ 
several sections of the State. | 
I would again state the arguments which to me and obtiers | 


appear to justify the Legislature in making the necessary appro-- 


priation to carry out this plan. | 
In a State embracing so wide an extent of territory as does the — 


Empire State, with its differences of soil and climate, and with 


such great diversity of agricultural interests, it must naturally 
appear that any experiment station, wherever located, is largely _ 
a local institution, and that its results however valuable and how- 
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- ever clearly established are necessarily limited to the conditions 
obtaining at the locality where such experiments are being 
conducted. 

Jt is true that the farm belonging to the Agricultural Experi- 
ment Station closely resembles in character of soil many thousands 
_ of farms within the State, it being mainly composed of clay, clay 
and gravelly clay loam, so that methods of culture here found best 
may be, almost without modification, applied to many other locali- 
ties and the results here obtained may be confidently predicted in 
such similar localities. 

But in view of the fact that this is a State institution and its 
_ benefits may justly be demanded by every agricultural interest of 
the State, it appears most desirable that in the near future there 
should be established in several different sections of the State 
branch Experiment Stations for the purpose of determining the 
-results which are determined by differences of soil and climate. 
Such work could and would be conducted by intelligent farmers 
in their several sections, under the direction and supervision of 
the central Station, and in this way the useful work and influence 
of the Station could be widely distributed at a very slight addi- 
tional expense. 

It would seem best that such branch stations should be under 
the immediate supervision of local boards of control, who would 
themselves best select the one most intelligent and most in 
sympathy with the work to carry out the several experiments 
undertaken at these several branch stations, and who would thus 
feel a greater degree of personal responsibility for its thorough 
conduct. 

The director will very gladly enter into correspondence with 
parties, and especially agricultural societies in the several sections 
of the State, through which some such a plan as is above outlined 
may be perfected and carried into execution. ‘ 

It is said that there are to-day in the German Empire alone 184 
agricultural’ experiment stations engaged in the promotion of 
every branch of agriculture. It would seem that as many as ten 
branch stations could find profitable employment in the solution 
of the numerous problems which are presenting themselves in the 
many and various fields of agricultural industry of our Empire State. 

In accordance with a very earnest desire upon the part of the 
farmers of Suffolk county, the following bill was prepared and 
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introduced into the last Legislature, but at too late a date to 
secure for it the careful consideration which such an important 
measure demanded. 

It would appear that by some such means as is provided in this 
bill inestimable benefit to the varied agricultural interests of the 
State would accrue, and the work of the Station at Geneva be very 


ereatly extended in its usefulness and with the greatest economy 


of expenditure. 


Awn Act to establish branch agricultural experiment stations. 
The People of the State of New York, represented in Senate and 
Assembly, do enact as follows: 


Section 1. For the purpose of promoting agriculture in its various 
branches by scientific investigation and experiment, provision is 


hereby made for the establishment of several branch agricultural ~ 
experiment stations in this state, one of which shall be located in 


Suffolk county. 

§ 2. The management of each of these several branch stations shall 
be committed to a board of control, composed of the director and the 
executive committee of the board of control of the state agricultural 
experiment station at Geneva, and of three other members residing in 
the vicinity of each branch station established. The three local 


members shall be appointed by the governor and confirmed by the — 


senate, and they shall hold office for three years, or until their 
successors shall be appointed. 

§ 3. The board of control organized in accordance with section two, 
shall annually elect a president from one of the three local members 
of the board, and shall appoint a secretary and a treasurer to hold 
such offices during the pleasure of the board. .Two members repre- 
senting the state agricultural experiment station at Geneva, with two 


of the three members of the board residing within the vicinity of the 


branch station shall constitute a quorum for the transaction of 
business 

§ 4. The boards of control of each of the several branch stations 
which may be established in accordance with section two of this 
act, shall locate and have general management of these several 
branch stations, and shall appoint a director to have the general 
oversight and management of the experiments and investiga- 
tions which shall be necessary to accomplish the objects of such 
branch station under the general supervision of the director of the 


state agricultural experiment station at Geneva, and may employ 


as : 


Wd as 


§ 
{ } 


\ 
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‘ other persons necessary to the carrying on of the work of these 
branch stations. Said board may acquire by lease or otherwise 
such real estate as may in their judgment be necessary for carrying 
on the work, and shall have the direction of the expenditure of all _ 

- moneys appropriated and set apart-to such branch station for. the 

purpose aforesaid or otherwise received therefor. The board of con- 
trol of each branch’station which shall be established under this act. 
shall annually make a full report to the director of the state agricul- 

tural experiment station at Geneva, which shall be embodied in his 
annual report. All property acquired by the said board shall belong 
to the state, and shall be disposed of and used only as authorized by 
law. | 

§ 5. The sum of twenty thousand dollars, or so much thereof as 
may be necessary for carrying out the provisions of this act, is hereby 
appropriated out of any money in the treasury not otherwise appro- 
priated, which sum shall be paid to the treasurer of the board of 
control of the state agricultural experiment station at Geneva at such 
times and in such sums as the board of control of such station may 
require upon the order of the comptroller of the state of New York, 
who is hereby directed to draw his,order for the same on the treasurer 
of the state. 

§ 6. Every member of the board of control of the several branch 
stations: which shall be established under the provisions of this act 
shall’ be paid his necessary traveling expenses as well as those 

- incutred by him while in actual attendance upon the meetings of his 
board, but no member shall receive any other remuneration as such 
member. ; 

§ 7. The boards of control of the several branch stations which may 

_be established under this act shall make such rules and regulations 
as may from time to time become necessary to carry out the objects 
of said branch stations. 

§ 8. This act shall take effect immediately. 


Tt is believed that with the amount mentioned in the bill there 

could be established and maintained ten branch stations in as 

_ many different sections of the State, the scientific supervision and 
work being done by the central tation at Geneva. 


CHANGES IN YIELD AND VaLvuE or Farm Crops In New York. 
In the following tables I have given the average acreage yield 


in bushels or pounds of our leading crops in the State for the 
several periods, 1862 to 1870, inclusive, 1871 to 1879, inclusive, 
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and 1880 to 1887, inclusive; also the average market value of 
these crops for the same period : 


. Average acreage yield of leading crops. 
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The following table shows the percentage changes which have 
taken place during these same periods in yield and market value : 


Percentage changes im yreld. 
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The above tables may be studied with interest as helping to 
explain the causes which have produced such general depression 
in the agricultural community. 

Tt will be seen that, so far as crop production is concerned, there 
is little cause for alarm over diminished yield, for if we consider 
our five principal crops, corn, wheat, oats, potatoes and hay, the 
aggregate value of which is ninety-two per cent of the total value 
of our leading farm crops, we shall find that these five crops had 
fallen off in their average yield but 1.6 per cent in the 
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‘second period over what it was in the first period and the average 
_ yield of the third period was within 8.8 per cent of what it was in 
the first; and this diminished yield is perhaps largely due to less - 
careful cultivation which the low prices of farm products seemed 
in many cases to excuse if it did not justify. 

But if we examine the table we shall see that the average | 
market values have greatly depreciated, the five crops already 
mentioned having fallen, during the second period, in their 
average market value to 75.6 per cent of what it was in the first 
“period, and during the last period having dropped still lower to 
an average of 67.6 per cent of what these crops sold for during 
the first period. 

. The average daily wages of farm laborers in thirty-six States 
for ten years have been as follows: Year 1879, wages 94 cents; 
year 1882, wages $1.07; year 1885, wages $1.05; year 1888, wages 
$1.06. | 

From the above it appears that the wages of farm laborers have 
_ remained nearly the same during the past ten years. 

This remarkable shrinkage in the market values of agricultural 
products, while the cost of production remained practically con- 
stant, so far as the cost of farm labor goes, will alone account for 
the general complaint that farming has ceased to be profitable 
under existing conditions. 

But in this connection it must not be forgotten that the pro- 
ductive power of manual labor upon the farm has been enor- 
mously increased during the past quarter of a century through the 
introduction.upon the farm of labor-saving machinery. of every 
description; and but for these appliances it would often appear 
impossible that the work of the farm at, present could be 
accomplished. 

While, therefore, the actual cost of‘manual labor remains prac- 
tically the same, the results of such labor aided by all these 
mechanical appliances have been greatly increased, at the same 
time introducing a new item into the cost of production, viz, 
interest and wear and tear of all these implements of acuanae 
_ The following table gives in column first the average value of 
the leading farm crops of the-State for the last twenty-six years 
according to the Report of the Department of Agriculture. 

The second column gives the number of bushels, or pounds of 
each crop which could have been bought for ten dollars, this 
5 


4 


- 


34 REPORT OF THE DIRECTOR OF THE > 


being a convenient sum for comparison ; and there’ is given also 
the number of pounds of ash or mineral matter, of phosphoric 
acid, potash and nitrogen in these several quantities. 

The estimate for milk is from the American Agriculturist, which 


gives 3.43 cents per quart as the average value to the producer of — 





milk furnished New York city during the past twenty-one years: 
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The following table gives the market value of the several fertil- 
izing constituents present in ten dollars worth of each of the 
leading crops: | 
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_ The practical lessons to be drawn from the above tables are very 
forcible and can not fail to carry conviction to anyone who will 
_ carefully consider them. It appears that upon an average the 
cereals contain an amount of nitrogen, phosphoric acid and 
potassium, which, at the current market price for these materials 
is worth almost exactly one-fourth the market value of the grain 
(24.1 per cent). : 

Potatoes contain somewhat more, 28.6 per cent of their average 
market value, while the hay crop contains nearly two-thirds (63.7 
per cent) of its average market value. In other words, the farmer 
would have to pay for the potash, phosphoric acid and nitrogen in 
ten dollars worth of hay, six dollars and thirty-seven cents. 

It will be seen also that milk contains of these fertilizing con- 
stituents only 10.5 per cent of its value, less than one-half the 
value contained in the cereals and less than one-sixth the value of 
these in the hay. 

The practical conclusions are obvious: 

First. Increase the area and production of grass and hay, and 
feed it. 

Second. Increase and improve the several products of the dairy 
by careful selection and feeding of the animals, and by improve- 
ment in the methods of production of butter and cheese. 


SorRGHUM FOR FORAGE AND SYRUP. 


Attention is directed to the reports of the assistant and superin- 
tendent of the farm of experiments made with many varieties of 
sorghum, some of which were quite new to this country, for the 
purpose of learning which would prove most. valuable to our 
farmers for forage and for use as ensilage. 

There was grown upén nine one-twentieth acre plats in hills, of 
one of the lightest varieties, an average crop of 20,933 pounds per 
acre, the minimum being 17,040 and the maximum 26,960 pounds. 
In drills this same variety gave an average on nine plats of 34,755 
pounds, with a minimum of 24,440 and a maximum of 44,080 
pounds per acre. | 

An average bundle of canes from these eighteen plats gave with 
a hand miil 66.07 per cent of their weight in juice, having a 
specific gravity of 1.068. This juice contained 10.95 per cent of 
sucrose and 3.78 per cent of glucose, although owing to the cold 
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and cloudy weather the crop had not advanced upon an average — 
much beyond the milk stage of the seed, when it was cut up for 
the silo. 

Comparative feeding experiments will be made with the ensil- 
age from this crop and from the crops of early and late cut 
corn. | 

It will be seen that the above crop gave an average per acre of 

27,844 pounds of cane of which 27.4 per cent, upon an average, 1s 
leaves and tops, and 72.6 per cent stripped and topped cane, or 
20,215 pounds, containing of juice which could be readily expressed 
by a hand mill'13,356 pounds, which juice contained 1,967 pounds 
of total sugars equal to at least 2,623 pounds or about 220 gallots 
of syrup. 
- There are at present several farmers in central and western 
counties who have for years been engaged in the growing of sor- 
ehum and the production of syrup therefrom, and, if their state- 
ments may be credited, this industry has proved to be by no 
means unprofitable to them. Certainly the results given above 
would appear to indicate that there might, by means of a 
central factory system established for working up the cane pro- 
duced by a number of farmers, be a new and very profitable 
industry established, at least to the extent of furnishing an 
abundant supply of pure and wholesome syrup for home 
consumption. 

But it will be seen that there were made thirteen analyses of 
the juices from seven varieties of sorghum which compare closely 
with the ten analyses of juices from seven varieties reported last 
year. for comparison the results are given below: 





8 


Number of | Number of 
varieties. analyses. 


" Per cent | Per cent — 
cane sugar | glucose in 
in juice. juice. — 


ee 





From sorghum yielding a mill juice containing only ten per 
cent of cane sugar and 3.41 per cent of glucose, according to 
Bulletin No. 17, pages 9 and 10, Department of Agriculture, there 
was made in an experimental trial upon 219 tons of stripped and 


a 
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topped cane, 130} pounds of sugar, &nd fifteen and one-half 
- gallons of molasses per ton of cane. 

In view, therefore, of the results obtained in the eullmakion of 
sorghum these last two years, which seasons do not appear to 
have been in any way exceptionably favorable, I can not but repeat 
what was said in the report of last year: “Cane of this quality 
could be worked very profitably for sugar, but in this northerly 
latitude it will be found advisable to limit the manufacture to the 
production of syrup, which is already being produced in this sec- 
tion of the State of excellent quality, and commands _a ready sale 
at good prices. 

“Tt would seem that several farmers could combine in estab- 
lishing a suitable factory, and thereby greatly lessen the cost of 
manuiacture, improve the quality of the product and produce at 
good profit an abundant supply of excellent syrup.” 


INVESTIGATION OF THE GRASSES. 


In connection with the dairy industry, there is no subject of | 
greater importance than a study of our native and other grasses 
and at present this matter 1s receiving more than usual attention. 
In fact the hay crop, from every consideration, deserves especial 
attention, occupying, as it does, so large a portion, over one-half 
of our cultivated land (55.75 per cent), constituting nearly two- 
thirds of the weight (65.75 per cent), of all our principal farm 
crops, and removing, as it does, annually from our lands, over nine 
times as much potash as all the other crops combined; the hay 
crop containing 92.23 per cent of all the potash present in the 
marketed crops; there is found also in the hay crop, nearly three- 
fifths of all the phosphoric acid present in our leading farm crops, 
the hay crop containing 58.92 per cent of all the phosphoric acid 
present in leading crops of the State. 

By means of the statistical reports of the Depar aires of Agri- 
culture during the last quarter of a century, it is found that the 
acreage in the six leading cereals grown in the State, was less 
during the last five years of the above period than it was during 
the first five years, (it having decreased 6.15 per cent), and that the 
acreage in hay had increased 38.43 per cent during the last five 
years, over what it was during the first five. 

Again, while the average aggregate value of the cereals had 
decreased 47.52 per cent from the first period of five years as com- 
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pared with the last five, the average aggregate value of the hay crop 
was practically unchanged, it having fallen off only 2.31 per cent. 
The acreage in hay during the first five years was nearly ten per 
cent less than that of the cereals, whiie during the last five years 
it has averaged nearly twenty-five per cent more than the acreage 
in cereals.’ Also the aggregate value of the hay crop of the State 
has relatively greatly increased during the past twenty-five years, 
for while during the first five years it was 29.2 per cent less than 
the aggregate value of the cereals, it averaged during the last five 
years 31.9 per cent more than the aggregate value of the cereal crop. 

There has been during the twenty-five years a steady decline in 
the average acreage value not only of the cereal but also of the 
hay crop; but the decline in the value of hay has been far less 
than the average decline in that of the cereals; the latter have 
declined forty-four per cent, while the average acreage value of 

the hay crop has been but 29.44 per cent less during the last five 
years than it was during the first five of the quarter of a century 
under consideration. 

It is also to be observed that this decline is not due to 
diminished production but to the general decline from the high 
prices prevailing during the war. 

The above brief statistics are of the greatest significance as 
evidence that our farmers, with increasing intelligence, have come 
to appreciate the supreme importance of the grass crop, and there 
is no room to doubt that an increasing acreage in grass, with 
proper economy in its utilization upon the farm, will do more 
than anything else to render agriculture in our State more profit- 
able in the future and increase rapidly the fertility of our lands. 
Indeed there are thousands of practical illustrations all going to 
prove that profitable agriculture and productive lands are closely 
connected with flocks and herds and the large areas for the pro- 
duction of the grass and hay made necessary for their mainte- 
nance; while they in turn more than furnish the material needed 
to sustain the fertility of those lands from which they derive their 
support. 

The importance of this matter was early recognized by this 
Station, and for the purpose of systematic study and investigation 
of the grasses there were prepared a large number of plots upon 
which many different varieties have been grown from year to year, 
furnishing not only a valuable object lesson, which has been very 
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Ponekally studied by the farmers and others visiting the Station, 
but also affording opportunity for comparison of the valuable 
qualities of these many grasses. 

During the past year there has been made great addition to the 
number of kinds grown, and’ at the present time there are in all 
196 experimental plats covering an area of'1.3 acres, not including 
the separating paths; and in addition fifty-four field plats cover- 
ing in all 3.7 acres. 

These latter have been used in comparative tests for the pur- 
pose of learning the effects of the different fertilizing constituents 
upon the quantity and quality of hay produced, the results of 
which experiments are elsewhere detailed. 

Upon the smaller plats, for the most part, are grown separate 
kinds of grass, and itis intended at an early date to enter upon 
an investigation as to their composition and feeding value at 
different periods of their development, while observations will be 
made as to their relative productiveness and ability to withstand 
the extremes of climate. 

It is by no means improbable that as the result of such investi- 
gation there may be found among our native grasses many varie- 
_ ties which will well repay reintroduction upon lands from which, 
by nearly a century of cultivation, they have been driven out, 
having been replaced almost entirely by some few varieties now 
in almost general use among our farmers. 


BULLETINS AND CORRESPONDENCE. 


No better evidence is needed to show the increased interest 
which is being felt in all matters pertaining to the science of 
agriculture by our farmers than the very great increase which has 
taken place recently in the correspondence addressed to the 
Station and the constant applications pouring in daily for reports, 
Bulletins and information. 

There have been published during the past season three Bulletins 
in which the following subjects have been discussed : 


Bulletin No. 16.— July, 1889. - 


A study of the corn plant : 
a. Changes in the plant. 
b. Increase of dry matter. 
ce. Sugars and starch. 
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f Lucetne or alfalfa : 
a. Yield of, per acre. 
b. Digestibility of the hay. . 


Bulletin No. 17.— October, 1889. 
Cattle foods and feeding rations: , 
1. Chemical composition of foods. 
2. Digestibility of foods. 
3. Amount of digestible matter in foods. 
4, Feeding rations. 
5. Rations fed by New York dairymen. 


Bulletin No. 18.— November, 1889. 

Testing of dairy breeds : 

Introductory. 
Breeds represented. 
Foods. 

Weights each month. 
Details of feeding. 

For each of these Bulletins there has been a steadily 1 incrpadiie 
demand, and it is noteworthy that while many write to secure, so 
far as they may be able, all the Bulletins published, the number 
is far greater of those who prefer specific requests for certain 
Bulletins to which their attention has been directed through the 
agricultural press, thus showing that these Bulletins have happily 
met with specific wants for information among our farmers, who ~ 
as never before appear to realize that science can aid them in 
their work. 

An interesting and instructive illustration of ia avidity with 
which our farmers accept new facts pertaining to their calling, or 
old truths presented in a novel way, was seen in connection with 
the exhibit made by the Station at the State fair at Albany and 
elsewhere. Along with a collection of fruits and vegetables, 
there was prepared and sent several series of glass bottles showing 
the actual amount of the several constituents present in several of 
the leading food materials in common use, and along with this 
the following circular giving a full explanation of this exhibit: 


Foop Exuipir. New Yorx Srate AcricvunturaL EXPERIMENT 
y Station, GENEVA, N. Y. 
The exhibit of foods, illustrating their chemical composition, is 
intended as an object lesson for those farmers who will study it. 
Hight foods are selected: Corn at stage for ensilage, mangolds, — 


i, 
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milk, timothy hay, red clover hay, corn meal, wheat bran and 
cotton-seed meal. There are the same amounts of each of the 
foods, two pounds, three ounces (1,000 grams). 

Please observe the difference in bulk or space occupied by the 
several foods. 

Notice the large amount of water contained in green corn, 
mangolds and milk. Observe that milk contains less water than 
mangolds. It would hardly seem possible that milk should have 
less water than roots or green grass and corn, yet such is the case. 

A half hour spent at this exhibit together with reading this 
description should enable one to understand what is meant by 
albuminoids, nitrogen-free extract, etc. Bearing these illustra- 
tions in mind, the terms used in Bulletins, agricultur al papers and 
at farmers’ institutes will be plain. 


Wauat THE TERMS Manan. 

Water. — The amount of water in foods varies and while it is no 
_ different than water from other sources, yet its natural presence 
in the food, unmistakably renders the food more palatable, easily 

digested and readily assimilated. . 
| Ash or Mineral Matter. — This, consists of the phosphates, lime, 
postash, iron, magnesia, etc., and is used to build up the bony 
frame work,of the body, ete. 

- Albuminoids. —'These are the nitrogenous portions of food, also 

. called protein. The dried white of an egg is almost pure albumen. 
Lean meats and casein in milk are good examples, also gluten — 
the gummy portion —from wheat. The albuminoids of food are 
used by the animal to build muscle — (lean meat) and for the 
casein of milk. For butter production albuminoids serve a most 
important purpose in foods for cows. Probably no mistake is 
more common in cattle-feeding than the giving of too small quan- 
tity of albuminoids to milch cows for greatest quantity of butter. 
In the exhibit of foods observe the amount of albuminoids in 
cotton-seed meal as compared with corn meal. | 

Nitrogen-free Extract consists of sugar, starch, gums, etc. Car- 
bohydrates mean the same thing as nitrogen-free extract. Compare 
the difference in amount of nitrogen-free extract in corn meal and 
~ eotton-seed meal. Corn meal has the most of this starchy matter 
of any food generally used. The nitrogen-free extract or carbo- 
hydrates are used by the animal to produce muscular force, hea 
_ to keep the animal warm and for building up body fat. 
Se 6 
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Fat or Oil. — All are familiar with the nature of the oils from 
foods like cotton-seed oil, corn oil, linseed oil, etc. They serve the 
same purpose to the animal that the nitrogen-free extract does. 
One pound of oil will furnish nearly as much heat as two and one- 
half pounds of starch or carbohydrates. 

Crude Fiber is the woody portion, and paper, sawdust, ates are 
good illustrations. The nutritive value of fiber is small, but 
mechanically it serves a useful purpose in foods for animals that 
“chew the cud” or remasticate their food. Observe in the sam- 
ples the large amount of fiber in hay and the small amount in corn 
meal. | ; 

The eight foods exhibited have about the following chemical 
composition, or in 100 pounds of each food there are as shown 
below: 





: Nitrogen- 
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Few realize the amount of fertilizing matter contained in one 
ton of the several foods shown in the exhibit. Are you aware, 
farmers, that when you sell one ton of hay you remove from your 
farm fertilizing matter that has cost you in commercial fertilizer 
as follows: ie 


Value fer- 
tilizing mat- 
; . ter in 1 ton, 
AOE yay ie. ee ee A ihe arcs Lek aes ee aE $5 48 
Redelover hay (is... Weta te big haut meena pM onan ody ay conn 8 26 


Or when you buy one ton of corn meal or cotton-seed meal they 
have a fertilizing value as follows: 


Fertilizing a 
° ; Value. 
Onevton’ corn) meal oo ioe iowa les eee Wet Re ete: fk a het pee $6 31. 
Qne ton cotton-seed meal. jv... eee ee eee 28 68 
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The difference in fertilizing constituents between corn meal 
and cotton-seed meal is very marked. 

The following table gives the amount of nitrogen, phosphoric 
acid and potash in one ton of the eight foods: 


























Phos- 
| Nitrogen. | » phoric Potash. | Value. 

acid. . 
De eidle ao «og vduocnn occke.esaseesces 4.9 1.2 5.7 $1 28 
SC. is Ey a ag a i re ee SS 5.0 1.5 13.3 Se De 
UNE RENNOL IE ere SORT, PLE Ze via ks Soaea's veo nia ates 8's 14.0 6.0 3.4 2 94. 
FG CEOS SI SERS noel Pee ee 21.0 5.0 27.5 5 48 
PUTRI URINE gis wile cos evs bot eaceeceepecsces 38.6 5.2 22.4 8 20 
Comm meal .:......6¢ Vig RRS Oe a ea ay is 27.5 15.1 i ee 6 31 
AS OFS tee SAR og Sn aR a a 47.3 51.7 17.0 13 10 
OOttOn-Seed Meal. ow... 6... ce cece cece es ce cccncs 130.4 55.6 37.8 28 68 








The Bulletins published by the Station will be sent free to any 
farmer applying for them. A Bulletin will soon be published 
showing the chemical composition of foods, and their digestibility, 
also giving some rations calculated for milk production, and the 
rations fed by some of the leading dairymen of New York State. 

While in this interesting exhibit there was not a fact which has 
not been presented over and over again to every intelligent farmer, 
the facts presented in this manner impressed themselves in a 
remarkable way wpon all who inspected this exhibit, and beyond 
' doubt the dry figures which are given hereafter to represent the 
percentage of carbohydrates, albuminoids, fats, fiber, ash and 
water which make up the several foods and products of the farm, 
will have a fuller meaning to those who were so fortunate as to 
have inspected this interesting exhibit. 

It is interesting also to have observed that the number of those 


visiting the Station is rapidly increasing, hardly a day passing 


during which the work being done is not subjected to inspection 
upon the part of persons from different sections of the State and 
of the country. 

Frequently granges and local Pe ontette| societies in a body 
come to spend a day in looking over the farm and the stock, and 
during the season there have been frequent visits made by a 
committee of the State Grange, appointed for the purpose of 
watching and reporting the progress of the work going on at the 
Station. 
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Of course, this increasing interest in the experimental work in 
behalf of agriculture, is very gratifying as evidence that many of 
_our farmers have come to appreciate the fact that what science 
has already accomplished in behalf of the other arts, itmay also 
do for agriculture, so soon as. its aid is accepted, its methods 
understood and its teachings adopted. Indeed, it has been said 
that ‘if to-day one should name the art which is nearest perfec- 
tion he would select the one which has fellowshipped most closely 
with science.” 

Finally, I desire to suitably recognize the faithfulness and zeal 
with which those who have been associated with me in the work 
of the Station have performed their several duties. It is, of couse, 
impossible, even in the divisions which are made in the matter of 
the report, to do full justice to those whose names do not appear, 
and yet without whose codperation and faithful labors the work 
could not have been accomplished. 

It is hoped that as the value of the work of investigation here 
being done, and that for which preparations have been made shall — 
be more fully appreciated, there will be granted increased facili- 
ties and a larger force to carry these investigations to speedy 
conclusion, for it must not be forgotten that an institution such as 
this is must, if its opportunities for good are recognized and 
improved, be in its very nature a growing institution, and there- 
fore demands and should be provided with the necessary means 
for development. | 

lt is obvious that the character of the work properly belonging — 
to a Station which professes to pursue investigations in the various 


departments of agricultural science and give advice to those 
seeking information and guidance concerning their practice, is in 


pressing need of a corps of scientists in no respect inferior to 
those whose duties are limited to giving instruction in our colleges” 
and schools of agriculture. Indeed, it would seem that there was 
the greater need that those whose advice is sought and whose 
suggestions are to be at once carried into practice should in every 
case be the best attainable authorities in their several departments 
of knowledge ; in short, that there should be no “blind leaders of — 
the blind,” bnaaally along a way so beset with difficulty so 

greatly demanding intelligent guidance. ; 
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GIFTS. 


The following oifts have been made to the Station since the 
publication of the last report : 

January 12. Of H. S. Bonnell, NSO) N. Y., one-half bushel 
of a new seedling potato. 

January 17. Of H. A. March & Co., Fidalgo, Washington, two 
packets of American-grown cauliflower seed. 

January 21. Of Dr. E. Lewis Sturtevant, South Framingham, 
_ Mass., one package of grape cuttings. 

January 28. Of C. 8. Goodwin, Ashfield, Mass., one package of 
lettuce seed. 

Feburary 12. Of C. L. Hopkins, Acting Pomologist, Depart- 
ment of Agriculture, Washington, D. C., cions of Kelsey Japan 
plum. 

February 25. Of James Vick, Rochester, N. Y., five packets of 
vegetable seeds. 

February 26. Of Department of Agriculture, Washington, D.C., 

forty-eight packets of vegetable seeds. 
_ March 4. Of C. L. Haven, Southport, N. Y., twelve ounces of 
Evergreen sweet corn. 

March 4. Of John Rovana, Keokuk, Ia., two plant protectors. 

March 5. Of Syracuse Chilled Plow Co., Syracuse, N. Y., one 
reversible sulky plow, one road’ scraper and one spring-tooth 
harrow. 

March 6., Of J. C. Sufferns, Voorhies, [ll., one GusstN each of 
Suffern’s Champion and White Pearl corn. 

March 6. Of K. Tamari, Imperial College of Agriculture and 
’ Forestry, Komaba, Tokio, Japan, a package of cions of various 
Japan fruits. 

March 11. Of Ellwanger & Barry, Rochester, N. Y., four pack- 
ages of grassyseeds, comprising many varieties, and two grape vines. 

March 11. Of Oscar H. Will, Bismarck, Dakota, one quart each 
of Pride of Dakota and White Flint corn. 

March 14. Of R. Douglas & Sons, Waukegan, Ill, ten speci- 
mens of evergreen trees for Arboretum. 

March 16. Of Northrup, Braslan & Goodwin Co., Minneapolis, 
‘Minn., ten packages of seed and a sample of Minnesota King corn. 

March 16. Of United States Department of Agriculture, Wash- 
ington, D. C., one quart each of four varieties of corn ; four quarts. 
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each of two varieties of oats; one quart each of seven kinds of 
grass seed, and nine packets of other kinds of seed. 
March 23. Of V. H. Hallock & Son, Queens, N. Y., four pa 
of vegetable seed. 
March 27. Of J. H. Evans, Lewiston, Idaho Territory two pear 
trees. 
*March 27. Of.S. Frogner, Herman, Minn., two pounds of seed- 
ling potatoes. 
March 28. Of Benjamin Buckman, Farmindale, Dl, a quantity 
of apple, pear and quince cions. sy 
March 29. Of James J. H. Gregory, Marbiohonas Mass., two — 
tubers New Queen potato. 
April 3. Of G. H. and J. H. Hale, South Glastonbury, onn. 
twelve plants of Karhart raspberry. | 
April 3. Of M. H. Coleman, Geneva, N. Y., thirty-one plants of 
seedling raspberry. 
April 3. Of Stayman & Black, eh: Kan., thirty straw- 
berry and raspberry plants ‘and one vine of No. 47 white grape. 
April 5. Of I. W. Hoag, Pawling, N. Y., some plum cions. 
April 5. Of the Gifford Manufacturing Co., Watertown, N. Y., 
one revolving srated churn, No. 2 
April 5. Of J. T. Lovett, Little Silver, N. J., thirty-six straw- 
berry plants. 
April 6. Of T. C. Davenport, Philadelphia, Pa., one tuber each 
of two varieties of the potato. 
April 6.'Of J. F. Coffin, Westland, Ind., three vines of Mary’s 
Favorite grape. insti 
April 8. Of Wm. Parry, Parry, N. J., twenty-three varieties of © 
large and small fruits. 
April 9. Of Dorchester & Rose, Conia N. Y., one package of 
salsify seed. ti 
April 9. Of A. P. Rose, Geneva, N. Y., a quantity of American — 
Seedling persimmons. 

April 11. Of S. C. DeCou, West Moorestown, N. J., thirty plants 
of the Felton strawberry. | 

April 11. Of N. Hallock, Creedmoor, N. Y., some tubers of ~ 
Early Red potato. . 

April 12. Of G. A. Esenberger, Sr., 212 West Side Square, 
Bloomington, Ill, vines of fourteen varieties of the grape. 


: | 
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April 12. Of Chase Brothers Nursery Co., Rochester, N. Y., two 
trees of the ‘“ Bartseckle” pear. 

April 12. Of O. H. Alexander, Charlotte, Vt., four pace of 
beans and some raspbery plants. 

‘April 15. Of John Laws, Geneva, N. Y., one vine of the Jennie 
May grape. | 

April 15. Of Nauvoo Fruit Growers Association, Nauvoo, IIL, 
twelve plants of Lady Rusk strawberry. 

April 15. Of F. R. Palmer & Son; Mansfield, Ohio, sixteen 
raspberry plants. 

April 17. Of Ezra G. Smith, Manchester, N. Y., five raspberry 
plants. 

April 18. Of Delano Moore, pias Isle, Me., one package of 
turnip seed. 

April 19. Of W. D. Barnes, Middlehope, N. Y., one vine each 
of two varieties of grapes. 

April 19. Of Geo. W. Brooks, Bath, Me., two tubers each of 
four varieties of the potato. 

April 19. Of John Burdett, Lasalle, N. Y., twenty-four straw- - 
berry plants. 

April 22. Of Hugo Beyer, New London, Iowa, eight varieties of 
seed. 

April 22. Of D. S. Marvin, Watertown, N. Y., two vines each of 
two varieties of the grape. 

April 24. Of C. M. Winslow, Brandon, Vt., Ayrshire bull. 

April 25. Of W. D. Gunn, Clintondale, N. Y., two vines of the 
_ Alice grape. 

April 26. Of Z. H:. Harris, 2 Norton street, Rochester, N. Y., 
one plant of the Sweet Damson plum and two plants of a rasp- 


ite berry seedling. 


April 26. Of H. R. C. Watson, West Farms, N. Y., -Ayrshire 
heifer. 
April 27. Of A. J. Caywood & Son, Marlboro, N. Y., six Min- 
_niewaska blackberry plants. 
April 26. Of Alfred Boyd, Toronto, Canada, a sample of 
“ theff.” 
April 27. Of Green’s Nursery Co., Rochester, N. Y., six plants 
of the Cloud strawberry. 
. April 27. Of D. H. Talbott, Sioux City, Iowa, a sample of Hul- 
less Black barley. 


4 
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April 27. Of F. E. McAllister, 22 Dey street, New York, N. Y., 
one package of Alfalfa or Lucerne. 5 
April 29. Of Green Mont Nurseries, Dansville, N. Y., two bees 
trees. ° 

April 29. Of G. D. Howe, North Halley: Mass., a sample of 
Howe’s Premium potato. 

April 29. Of S. K. Kramer, Gahanna, Ohio, plants of Viols 
strawberry. 

April 30. Of Sherman & Crouch, ane) N. Y., six plant 
protectors. 

April 30. Of W. M. Benninger, Walnutport,.Pa., sample of three 
varieties of the potato. | 

May 1. Of B. F. Smith, Lawrence, Kan., a quantity of straw- — 
berry plants. | 

May 1. Of A. 8S. Tubbs, Mexico, N. Y. , Ayrshire heifer. 

May 2. Of Obadiah Brown, Providenes R. 1, Ayrshire héifer. 

May 6. Of J. Hatt, Argentine, Mich., a sane of a new variety 
of the bean. 

May 7. Of Frank Ford & Sons, Ravenna, Ohio, 110 strawberry 
and raspberry plants. 

May 9. OfS. W. Hopkins, Geneva, N. Y., four packages of seeds. 

May 11. Of L. S. Drew, Burlington, Vt., Ayrshire heifer. 4 

May 14. Of A. N. Jones, Le Roy, N. Y., aaainin of new potatoes, 
corn and beans. 

May 14. Of C. J. Baldridge, Kendaia, Seneca Co., N. Y., a 
sample of Baldridge Seedling potato. 

May 16. Of N. B. Keeney & Son, Le Roy, N. Y., samples of four 
varieties each of peas and beans. 

May 22. Of A. T. Cook, Clinton Hollow, N. Y., a sample pack- 
age of Netted Giant muskmelon. 


June 19. Of Crossman Bros., Rochester, N. Y., one quart 


each of Southern Fodder or Sheen Tooth, Red Cob, Ensilage and 
Stowell’s Evergreen Sweet corn. 

June 25. Of Daniel Batchelor, Utica, N. Y., one package each 
of Crested Dog’s Tail and Yellow Oat grass, and one Kent plum 
tree. 


July 27. Of 1 W. Goodell, Dwight, Mass., four packages of : 


pansy seed and eight packages of water lily seed, 


December 12. Of the American Guernsey Cattle club, two ; nt 


Guernsey heifers and two Guernsey steers. 
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Of Holstein-Friesian Association, four heifers, one bull and one. 
steer. 

Of F. Bronson, Southport, Conn., one Jersey tease 

Of Hon. E. Burnett, Southboro, Maga, one Jersey heifer. 

Of Dr. H. M. Howe, Bristol, R. L, one Jersey heifer. 

Of J. Montgomery Sears, Southboro, Mass., one Jersey bull. 


In addition to the above the station has received gratuitously 
during the past year the following newspapers: and periodicals, 
_ which gifts are hereby acknowledged : 


NEWSPAPERS AND PERIODICALS PRESENTED TO THE STATION. 


American Farmer and Horticulturist, Lakewood, Ohio. 
American Florist, Chicago, Ill. 
American Rural Home, Rochester, N. Y. 
American Cultivator, Boston, Mass. 
American Poultry Yard, Hartford, Conn. 
Agricultural Epitomist, Indianapolis, Ind. 
American Garden, New York, N. Y. 
American Agriculturist, New York, N. Y. 
American Grange Bulletin, Cincinnati, Ohio. 
American Dairyman, New York, N. Y. 
Country Gentleman, Albany, N. Y. 
Cornucopia or Southern Horn of Plenty, Norfolk, Va. 
Chicago Journal of Commerce, Chicago, Il. 
Chautauqua Farmer, Dunkirk, N. Y. 
Colman’s Rural World, St. Louis, Mo. 
Courier and Farmer, Federalsburg, Md. 
Canadian Entomologist, London, Canada. 
- Courier, Geneva, N. Y. 
Canadian Horticulturist, Grimsby, Canada. 
Every Week, Angelica, N. Y. — 
« Farmers’ Advocate, London, Canada. 
Farm Journal, Philadelphia, Pa. 
Farm and Implement News, Chicago, Ill. 
Farm and Home, Springfield, Mass. 
Farmers’ Review, Chicago, Ill. 
Farmers’ Club Journal, Hornellsville, N. Y. 
Fanciers’ Journal, Philadelphia, Pa. 
Florists’ Exchange, New York, N. Y. 
Farmers’ Home, Dayton, Ohio. 
7 


& 
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. Fruit and Grape Grower, Charlottesville, Va. 
Geneva Gazette, Geneva, N. Y. 
Holstein-Friesian Register, Brattleboro, Vt. 
Home and Farm, Louisville, Ky. 

~ Homestead, Des Moines, Iowa. 
Husbandman, Elmira, N. Y. 
Hoard’s Dairyman, Fort Atkinson, Wis. 
Tnternational Horticulturist, New York, N. Y. 
Jersey Bulletin, Indianapolis, Ind. 
Ladies’ Home Companion, Philadelphia, Pa. 

. Maritime Agriculturist, Sackville, N. B. 
Mirror and Farmer, Manchester, N. H. 
Massachusetts Ploughman, Boston, Mass. 
Maryland Farmer, Baltimore, Md. 
National Farm and Fireside, Washington, D. C. 
Nebraska Farmer, Lincoln, Neb. 
National Economist, Washington, D. C. 
National Stockman and Farmez, Pittsburg, Pa. 
New England Farmer, Boston, Mass. 
New England Homestead, Springfield, Mass. 
New York Tribune, New York, N. Y. (Weekly edition. 
Ornamental and Forest Tree Grower, Marinetta, Wis. 
Orchard and Garden, Little Silver, N. J. 
Orange County Farmer, Port Jervis, N. Y. 
Ohio Farmer, Cleveland, Ohio. 
Orange Judd Farmer, Chicago, Ill. 
Practical Electricity, Boston, Mass. 
Prairie Farmer, Chicago, IIL. 
Poultry Monthly, Albany, N. Y. 
Popular Gardening, Buffalo, N. Y. 
Rural and Poultry World, Syracuse, N. Y. 
Bural New Yorker, New York, N. Y. 
Sanitary Volunteer, Concord, N. H. 
Southern Cultivator, Atlanta, Ga. 

, Semi-Tropical Planter, San Diego, Cal. 
Swine Breeders’ Journal, Indianapolis, Ind. 
Southern Planter, Richmond, Va. 
Sugar Beet, Philadelphia, Pa. 
Trade Journal, New York, N. Y. 
Vick’s Illustrated Monthly Magazine, Ruchestert No XY: 
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World, New York, N. Y. (Weekly edition.) 

Weekly Press, Philadelphia, Pa. 

Wool Journal, Chicago, Il. 

Western Resources, Lincoln, Neb. 

Western Plowman, Moline, Illinois and St. Louis, Mo. 


In addition to the above, the Station has regularly received, in 
exchange, the bulletins and reports from the several Experiment 
Stations and Agricultural Colleges of this country. 

The accompanying plate gives a view of the Station buildings. 
It is taken from the northeast. It shows on the extreme left the 
windmill used for pumping liquid from the reservoirs beneath the 
manure platform which is directly north and between the wind- 
mill and the new barn, upon the left of which are the cattle yards. 
To the right of the new barn are the old barns, which have ‘been 
roofed with iron, and the basements of which have been converted 
into piggeries, and upon the right hand are the horse barn and 
experiment barn, with the hot-house in front and the seven 
lysimeters in the foreground. 


-REporT OF THE First ASSISTANT? 


During the past year some preliminary work has been done on 
soils ; poultry experiments have been continued ; and a test of 
varieties of sorghum has been made. 

This report contains record of the results thus far secured. 
More extended work on these experiments was not possible on 
_ account of the time given to the repairing of the old barn, etc., 
the building of a poultry-house, the bull stalls and piggery. 


Somns OF THE FARM. 


In connection with proposed field experiments it was desirable 
that the composition of the soil of the farm should be known. 

For convenience the principal fields were lettered, and samples 
taken from each. About fifty small vertical sections were taken 
and mixed for each sample; and when thoroughly air dried this 
sample was reduced by repeated quartering to a bulk small enough 
for convenientse handling. With an implement devised for the 
purpose, it was not difficult to get an unbroken section. The 
samples of top soil were taken to a depth of ten inches and the 
subsoil samples from the next six inches below. No stones of 
more than about an inch in diameter were included in the samples. 
Noticeably uneven fields were divided into two or more parts, ° 
which were sampled separately. 

A mechanical separation of each sample was made, using about 
1,200 grams of soil. All pebbles larger than peas were first 
removed, and then the sample passed through sieves of respec- 
tively ten, twenty, thirty, forty and fifty meshes to the inch. Only 
that portion which passed through the fifty-mesh sieve was 
reserved for chemical analysis. In the top soils this portion was 
only 64.8 per cent, and in the subsoils 57.4 per cent of the soil - 


*William P. Wheeler. 
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The result of the mechanical separation of soil is given in the 
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taba Dies Wem Magee pis he'se's ues societal gies Whines 95.5 | 89.4 83.4 | 73. 68.6 57.6 
YE cree GN rds et bce teuymanincd wm... 98:4 1.'99.8))|. 82.8 ob Ts. 69.5 55.9 
ESOS a ed SN AL ae la MR 93.8 | 87:1. | 97:9). Bh 63.6 52.9 
BE NGA Sip ROCA EIB Sad povdpeaghiaas 1 93.7 85.3 | 75.3 |° 67. 63.2 50.5 
AVOLALO Ol LOD-SOLIS oe oc. es bee sic ew ae nlate 95.5 91.0 86.3 80.1 76.5 64 
POVETEIG OL AUD<SOLMGS. wise icc claws adm cea cae 91.8 88.9 82.4 74.0 69.6 57. 
Chemical analysis of several samples gave the following results : 
\ 
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There are no great differences in the composition of the soils 
from separate fields. The subsoil is similiar to the top soil, but 
contains, however, less insoluble matter, more iton and alumina, 
lime, potash and soda, less organic matter by twenty-five per 
cent, less phosphoric acid and thirty per cent less nitrogen. 

Although the soil contains a large per cent of potash, only a 
very small part of it exists in a soluble form. The soil from 
field E, which was the finest of any, and contained .95 per 
cent of potash, had only .03 (028) per cent soluble in boiling 
water. The action of frost alone does not perceptibly increase 
the soluble portion; for some (800 grams) of this same soil, 
moistened with distilled water and frozen forty-seven times, still 
contained only .03 per cent soluble potash. Some experiments 
to determine the effect of adding gypsum, sulphate of soda, ete., 
to the soil have not been completed. 

Some experiments with regard to the application of lime to 
muck soil, which contained (with 24.53 per cent moisture in air- 
dried sample,) 50.44 per cent organic matter, and 1.48 per cent of 
nitrogen, are also incomplete. 


PouuttTRy FEEDING EXPERIMENTS. 


The poultry work has been a continuation of the feeding experi- 
ments of 1888. | 

In order to observe the effect of rations more or less nitro- 
genous during the laying season, two pens of pullets were fed; a 
larger number of fowls being used and the rations less widely con- 
trasted than in previous experiments. There were at first sixteen 
fowls in each pen, but during the latter five months there were 
thirteen. The number in each pen was kept the same, and the 
fowls comparable as to age and breed. The pens (Nos. 6 and 7), 
each originally contained four Light Brahmas, two W. Plymouth 
Rocks, three 8. Plymouth Rocks, one Buff Cochin, four W. ©. B. 
Polish and two S. C. W. Leghorns. 

Pen 6 was fed a “mixture” (consisting, by measure, three parts 
of wheat bran, four of linseed meal and six of ground oats), corn on 
cob, oats and meat scraps, with very little fresh grass. Pen 7 was 
fed corn meal, oats, corn on cob and meat scraps, with very little 
fresh grass. 
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The composition of the food used was as follows :* 











Indian Oat Meat Corn 











Mixture.| “Gorn, S- | scraps. | meal. 
Mardonewnoisture .o..) see dee. 8.61 11.63 13.51 5.18 10.55 
PII Sle Cot con Gao Pee ances 4.60 1.23 2.66 5.95 1.49 
Percent albuminoids..............-0ece00- 25.47 10.99 11.62 44,14 12.58 
METRO oe wei e vy de dines wed isis a bheas e’s 10.02 1.19 11.81 5.03 2.36 
Per cent nitrogen-free extract............ 45.75 71.07 EU Ea us Sa is 68 .26 


OS a at ee Re 5.55 3.89 5.29 39.77 4.76 





The per cent of moisture in the mixture varied considerably 
(from 13.24 to 8.61), but the composition is given ‘with 8.61 per 
cent, in which condition it was during most of the time. 

Although the fowls in each pen were fed only the kinds of food 
assigned them, they were allowed to select the amount and pro- 
portion, and thus to a certain extent make their own rations. The 
conditions were more normal than in the similar experiment last 
year, but there was much less contrast between the rations in the 
proportion of albuminoids to carbohydrates. 

An accurate account was kept of the weight of the different 
constituents in the food consumed, the gain or loss in weight, and 
the product of eggs, etc. The results, calculated to the average 
for one fowl, for the different periods of the experiment, are given 
in the following tabulated form. The ratio of albuminoids to 
- carbohydrates here given is the simple proportion between these 
constituents. No account is taken of the digestibility, and the 
weight of the fat is not multiplied. In column A of the table is 
found the weight of water-free food which was required to pro- 
duce one ounce of egeg entire, without regard to the gain or loss in 
weight of the fowls. Column B gives the weight of water-free 
food consumed for every ounce of egg free from shell produced, 
the gain in weight being added or the loss of weight subtracted 
from the egg product exclusive of shell. 


* These analyses of the poultry foods were made by Mr. Whalen. 
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For the first period of two months (during only the latter oe 
of which the fowls were laying), the weight of water-free food 
required for one ounce gain in weight was, for Pen 6, 9.5 ounces, 
and for Pen 7, 9.2 ounces. During the three last months, when 
very few eggs were obtained, there was also a gain in weight, 
although the fowls were molting. For this period there were 
consumed an average of 23.9 ounces of water-free food for a gain 
of one ounce in Pen 6, and in Pen 7, an average of 11.2 ounces. 
There was a continued loss of weight in both pens during the. 
laying season. Pen 6, with the more nitrogenous ration, gained 
less, and more slowly in weight, and also lost less, and more 
slowly than No. 7. The total average loss of weight in’No. 6 was 
sixty-six per cent of the total average gain; and in No. 7 the total 
average loss was sixty-four per cent of the.total gain. The fowls 
in No. 6 averaged at the end of the ten months about eleven 
ounces heavier than at the beginning of the experiment, and those 
in No. 7 about sixteen ounces. 

The average weight of eggs laid, per fowl, in No. 6, was 120.7 
ounces, and 125.1 ounces in No. 7; a very slight balance in favor 
of the less nitrogenous ration. There was a much greater differ-_ 
ence in the yield of eggs from the different classes of fowls as indi- 
cated by the color of the shell. There was an average product of 
137.6 ounces of brown-shell eggs per fowl from No. 6, and 120 
ounces from No. 7. Of the white-shell eggs, however, there were 


94.4 ounces from No. 6, to 134.1 ounces from No. 7%. The larger — 


“breeds did somewhat better with the more nitrogenous ration, and 
the smaller breeds considerably better with the less nitrogenous. 
The average weight per egg was the same for each pen, 2.03 
ounces. The brown-shell eggs averaged 2.12 ounces in each pen, 
and the white-shell eggs 1.85 ounces in Pen 6, and 1.93 ounces — 
for Pen 7. 

In June, when the composition of the rations had been tie 
nearest alike, analyses were made of ten white-shell and ten 
brown-shell from each pen. The analyses (representing the com- 
position of the entire edible portion of the egg) showed very little — 
practical difference. The average results were as follows: 
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Twenty | Twenty ap ia ighene 

e£es, exes, average | average 

No. 6. No shell. shell. 

PPaveons water fo.) ea Ue lk * 74.57 74.72 74.56 74.72 
Per CONe OB iOUMINOIGS 12%... ..5. oo eee te de 12.15 12.69 12.59 12.25 
 Percont fat............. eee eee cece ee ees 10.21 9.91 9.87 10.25 
MMIMEMTEAMRONT Aa DUR ley by tie eslc's U's Ss" ole ono ¥. 5% Oh .92 .90 .92 
Per cone soudl SOUGS wo ob le e be Sees 25.43 25.28 25.44 25 .28 











Analyses were made in 1888, of eggs from fowls obliged to sub- 
sist on rations widely different; and greater difference in the com- 
position was found, most notably in the per cent of ash. 

During February, the fowls in No. 7 (fed with corn meal), 


after they had become very fat and commenced laying, began 


picking the feathers and flesh from each other to such an extent 
that one was killed, and two more so badly hurt that it was 
necessary to keep them for a long time in a separate pen. This 


habit disappeared after they had been fed meat scraps for a time. 


The lack of fresh vegetable food at this time could hardly alone 


have been the cause, for Pen 6 was not so affected. (In the 


experiments of 1888, the fowls fed excessively with corn meal 
_’ were the only ones diseased, and they had a liberal supply of raw 


eee 


apples and fresh grass.) Later on, the fowls in Pen 7 began 


‘eating eggs. Those first discovered were removed; but after it 


was observed that a majority had acquired the habit, they were 
left together and all possible precautions taken to secure the eggs. 
When, however, one was found broken, it was added to the record 
with the average weight for eggs of its color. In view of these 


facts, it is possible that the number of eggs accredited to No. 7 
may be somewhat less than the actual yield; but if so, this would 
- affect the result only slightly in degree and not in kind. 


The weight of manure collected from the roost platforms, caleu- 


lated to dry manure, was as an average of one fowl in Pen 6. 
17.9 ounces per month, at the rate of 13.4 pounds a year, equiva- 
lent to 33.3 pounds fresh manure, as the average per cent of 


moisture was 59.7. In Pen 7 the average was 17.3 ounces per 


month, or 13 pounds a year, equivalent to 29 pounds fresh 
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manure, the average per cent of moisture being 55.3. The 
analyses of average samples from these pens resulted as follows: 





PEN 6. j PEN 7. 





Dry Fresh Dry - Fresh 
manure. | manure. | manure. | manure. 
Per cent. | Percent. | Percent. | Percent. 


ATA Ora CN |) oo. ws). an Vbieseb tg uacnbaties detme 2.42 .98 1.78 -80 
Ebosphoric acids P. O12555) caves veteenk Parsing 2.28 .92 1.61 72 


POCARD (CO) i ota cek> pass eee valnwape ade ee .79 32 55 25 


The average amount of organic matter was about 40 per cent in 


the dry manure, equal to 17 per cent in the fresh. ‘There was a 
loss of ammonia in drying equal to about 42.6 per cent, so that 
there would be obtained from the manure, if used fresh, 1.71 per 
cent and 1.39 per cent instead of .98 and .80 per cent as calculated 
back from the analyses of the dry samples. Analysis of an 
average sample of fresh manure from these pens gave nitrogen 
equivalent to 1.55 per cent of ammonia. Where the manure is 
not used when fresh, it is better to mix it with dry earth, muck or 
plaster. Analyses of samples of air-dried manure from experi- 


ment pens of 1888 gave the following results, which show the 


same relation as exists between the samples above mentioned : 





a nitrogenous | a carbonaceous 





ration. ration. 

TON CML ie pene seen \ 
Percont Aim mMonia CN Hoa essa ssa deuce chevnasieeeles 2.22 1.86 
Per cent phosphoric acid (P, O,) 2.21 1.92 
POF CONT DOLABTAK roc. Jia keep coace ks eudeetecmamaste 1238 pak 
POP CONt MOISTULO s 645 545 a bk Sok boon Pe ee ea eee bee 7.44 7.13 
Bor GentOrZaniG Matton Heid. oovicws ae celeue eat es ae 41.91 ' 34.71 








The commercial value of these air-dried manures would be 


$13.31 and $11.35 per ton. The value of the average product of 
manure per fowl from Pen 6 was about fourteen cents a year, and 


from Pen 7 about ten cents; the fresh manure from Pen 6 being 
worth $8.35 and from Pen 7 $6.73 per ton. 


Two pens of fowls (twelve in each) were fed for fattening. One 
(No. 5) contained cockerels and the other (No. 8) capons. The — 
full value of the experiment as a comparison between the pens — 


From fowls fed | From fowls fed a 


ee 
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was destroyed by the fact that through delay in obtaining instru- 
ments the operation of caponizing was postponed too long for the 


best results, and, also, several “slips” were included in the pen 


of capons, which was not known until the fowls were killed. The 


results are of value, however, in connection with those from 
the pens of laying fowls. Both pens gained in weight during the 
first two months, and during the third month Pen 8 gained but 
little, while Pen 5 lost in weight. Both continually lost weight 
after the third month, although the amount of food consumed 
was not less. The fowls were light Brahmas, Plymouth Rocks 
and buff Cochins, and they were fed a mixture of linseed meal, 


_ bran and ground oats; also, corn meal, oats, corn on the cob and 


meat scraps, the average daily feed per fowl being: 























Ratio im 
album 
Total noids nye Average 
food con- | Water- | carbohy- | gain for| Per cent. 
sumed. free food. | drates. period. of gain. 

PEN 5. Ounces. Ounces. Ounces. 
January 10 to March 9............ 5.638 4.962 1:4.6 23.41 23.26 
March 0 tO April 92.5. e000 65 4,828 4,268 1:4.4 2.00 1.61 

aie PEN 8. 

- January 10 to March 9............ 5.723 5.035 1:4.5 28.08 28.20 


“March 9toApril 9............| © 6.248 4.648 1:4.5 2.41 1.89 








- The fowls were allowed, to a certain extent, to select their own 
rations, being given all they would eat of the different foods. 
The fowls of No. 8 were in marked contrast to those of No. 5, as 
they were panes not quarrelsome, and always were in better 
“condition.” The average weight of food consumed by No. 8 was 
greater, the gain in weight was greater, and the amount of water- 
free food for one ounce gain in weight was less, being 10.4 ounces 
for No. 8 and 12.3 ounces for No. 5, during the two months. The 
average weight of water-free food required by the twenty-four 
cockerels and capons for one ounce gain was 11.35 ounces, and 


- for the thirty-two pullets during the same period 9.36 ounces. 


The manure collected from the roost-platform of Pen 5 was at 


the average rate of 42.8 pounds a year per fowl, and contained 


63.9 per cent moisture; and from Pen 8 was at the rate of 43.6 
pounds a year, containing 65 per cent moisture. The manure 
from the fattening fowls was more valuable than from those which 
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were laying, mostly from the larger content of nitrogen, The 
manure from Pen 8 analyzed as follows : 








Dry Fresh 
manure. | manure. 


Per cont ammonia (N H,)....... igh Weg CO Sab aig Sew) TRE aD Daa hata a 47. 4.33 atures 
Per cent phosphoric acid tis Oi yases on dcaederseccpepectincescr aces cn pile 2.66 .93 
Per cent potash (K, O)...............0085 aie ote Cutuiatch aye wedenes teal te 1.02 36 





If this sample lost the same amount of ammonia in drying as 
did the others (42.6 per cent), then instead of 1.51 per cent of 
ammonia in the fresh manure there would be 2.63 per cent. The — 
commercial value of the fresh manure would be $11.91 per ton, 
and the average value per fowl at the rate of twenty-six cents 
“a year. 

During one period of the experiments of 1888, the following 
result was obtained from a few fowls: 


——_——, 








Ratio of ash | Average per 
in feed to | cont of non-| Average par 
total water-| volatile ash to fresh ege. 





free food. in egg. 
af Ee tbs aed I Ay AICPA MO ae SC AND SE A 1:27.0 1.45 10.78 


Bc ORT ge SS iam SAA A Pelalicle ys awit aren aie cuasarecelaiure won 1:51.1 74 10.86 








“The amount of ash in the feed of No. 4 and the per cent of ash - 
in the eggs were less than for No. 3. Yet, although the number of 
eggs was more than three times as great as from No. 3, the per 
cent of shell was practically the same (slightly higher). The car- 


bonate of lime in the shells of eggs from Pen 4 (ninety per cent 


CaCO, in the shell) was 206.1 grammes average per fowl. The 
amount of lime, calculated to carbonate of lime, in the ash of the 
feed was, during the same time, only 11.3 grammes per.fowl. It — 
would appear from this result that the source from which the 
fowls obtained material for the egg shell was independent of that 
which furnished the ash constituents of the egg itself.” In con- 
nection with this result similar lots of fowls, fed the same grain 
and vegetable ration, were given—those of one pen all the 
ground oyster shells they would eat, and of the other all 
the ground bone. Partial analyses of the dried shells and of the 


ash of the egg were made, after the feeding had been continued __ 


for afew months. The greater amount of phosphoric acid in the | 
ground bone did not appear to make much difference in the com- _ 
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~ position of the egg shell, although the shells from the pen fed 
bone always contained a slightly higher per cent of phosphoric 
acid. The eggs were both brown and white shell, thirty-two eggs 
being used from Pen 1 in which oyster shells were fed, and forty- 
one eggs from Pen 2 which had ground bone. More eggs were 
laid by those fowls which had ground bone. The average of the 
analyses were: 








PEN 1. PEN 2. 


Per cent Per cent 
phosphoric | phosphoric 
acid (P, O,) | acid (P, O,) 





IS se Pr NS OU eas oie bod oe dabciseme doe 59.41 56.61 





PSE RU GR MMMM Rene a iste co Lies sais vow nbd Doyles «Ses iki cree 3.24 3.33 
OS ae a RNG ark coc calla EE ae Ree Lbs 28 44 














Povuurry-HovusE, Butt STALLS AND PIGGERY. 

During the year a new poultry-house has been built, similar to 
the smaller one built the year before, with pens arranged conve- 
-niently for feeding experiments. The building is forty-two feet 
long east and west by eighteen feet north and south; six feet high 
on the north side, five feet high on the south, and ten feet at the 
peak. The four pens, each twelve feet by ten and one half feet, 
are on the south side, and dust bins take two feet from the north 
side, leaving a passage-way four feet wide. From this passage, 
wire-net doors, six and one-half feet by two and one-half, open 
into the pens, and a lath door, four feet wide and two feet high, 
hinged at the top, swings under the roost platform far enough to 
allow food to be placed in the shallow food trough on the floor, 
which is four feet long, six inches wide and two inches deep. 
Separating the pens, are lath partitions, and on three sides of the 
roosting place, from the floor of the nests, which are below the 
platform, are tight partitions reaching to the tight ceiling above. 
Just above the dust bins, on the north side, are feed boxes of three 
compartments each. Two ventilating shafts, three by twelve inches 
inside, extend through the roof to within six inches of the floor. 
_ There are four windows on the south side, one in each pen, four 
feet wide by three feet high, one foot from the floor. <A box two 
feet by four feet and six inches deep, containing a dust bath, is on 
the floor of each pen. The roof is covered with roofing paper, a 
thickness of “rope-roofing”’ over a coating of cheaper paper, and 
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painted two coats. The accompanying drawing gives a general 
plan of the building. | 

The ground floor-of the old cattle barn, underneath the whole 
extent of which was a pool of liquid manure and mud, has been 
torn out and rebuilt into a series of pig pens. The stone wall 
separating this floor from the basement of the main part of the old 
barn was removed. Part of this basement, which has been a — 
store-room for rubbish of all sorts, was also filled with pig pens, 
and the dilapidated stone wall without windows, on the west end, 
was replaced by a low wall and wooden siding, in which are four 
windows. It being considered undesirable to have cattle on the 
same floor with swine, the whole ground floor has been left for pig 
pens, and the bull stalls built on the second floor. In this story, 
which is separated from the basement by a tight floor, a water- 
tight platform was built and on this were constructed five stalls, - 
each six feet wide by seven feet long. At the front and rear of 
each partition is a six by six inch oak post. In a horizontal stick, 
six inches square, in front of the mangers, are ringed bolts to 
which the bulls are fastened by chains which are attached to a 
collar. On the floor of each stall are hard-wood slats, two inches 
wide, one and one-quarter inches apart, one inch thick at the front 
end and thick enough at the other to overcome the fall of the plat- 
form which is two inches in six feet. The drawings show the ~ 
general plan of the stalls, and the plan, location and arrangement 
of the pig pens and yards. They also indicate the locations and 
general ground plans of the other buildings. 

The pig pens have an average size of about nine by ten feet and 
all adjoining pens are connected by doors. The partitions and - 
sides are three feet ten inches high, and those of the boar pens, 
four feet high with a gas-pipe rail one foot above. Under every 
alternate partition, which is separated by a half-inch space from 
the floor, is an open cement gutter, toward which the tight floors - 
of the adjoining pens incline. The open gutters empty into small 
cistern traps which are on a line of glazed tile connecting with the 
large cisterns of the manure platform. An iron pipe connecjs the 
gutter of the bull stalls with this system of glazed tile, the loca- 
tion of which is shown by the dotted lines of the drawing. 

The sliding doors opening into the passage-way and those con- — 
uecting the pens are lifted by means of a rope over a small pulley — 
at the ceiling. The doors opening into the yards swing on 
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Pibsen at the side. In front of the trough one foot above the 
floor is a door two feet high, as long as the trough, swinging on 
hinges at the top. Cleats on the plank at each end of the trough 
‘serve as stops, to prevent the door swinging in further than 
enough to expose the trough. A large wooden bolt attached to 
the outside of this door serves to fasten the door open or shut. 
A perspective drawing, on a larger scale than that of the ground 
plan, helps to explain this arrangement and the drawings serve to 
_ complete the description of the pens. 

This barn was in such a condition that immediate repair was 
necessary, and the pens were built with the intention of con- 
ducting experiments with swine similar to those now begun with 
poultry and cattle. 

SORGHUM. 

- Kighty-two samples of sorghum seed and two of millet were 
planted this season. Fifteen were selected from the 165 samples 
(including about 100 varieties) grown last year, ten of them being 
the most valuable varieties for this latitude. Of the new varie- 
ties grown, for the first time, nine came from Java, two were 
received from Calcutta, seven from Algiers and three from Turkey. 
Thirty-three samples came from the Department of Agriculture. 

A new variety of millet, received from Japan as sorghum, gave 
promise of considerable value. There was a large crop of good 
~ seed, although it was impossible to determine the yield on 

account of the English sparrows which infest this neighborhood. 
This variety will be tried in the field another season. The other 
variety of millet (from China) proved too late for a reliable crop. 
None of the new sorghums from Java or Turkey proved of any 
value for sugar or syrup. Those from Turkey yield a good crop 
of seed, but mature too late on the soil here. The only one of 
the varieties from Algiers that is valuable for syrup matures too 
_ -late for this latitude. The soil upon which the sorghums were 
_ grown is a rich clay loam and favorable to a large growth but 
slow maturity. The observations taken on the crop are con- 
densed in the following table. The rows, from No. 1 to No. 19 
inclusive, were planted May ninth; No. 71, May sixteenth ; No. 72, 
May twenty-third; and all the others May fifteenth. 

‘Those numbered 2, 3, 6, 7, 8, 9, 10, 11 and 72, are the only 
varieties that are to be recommended for syrup in this part of the 
State (although many others, only valuable for seed and fodder, 
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72 are the most reliable. 





Of these mentioned varieties, Nos. 6, 9, 11 and : 





. he 
J ‘. oO : 
MATURITY. “ 2 se 
rs 33 ee} CRS) ee 
4 x ot S| a |e 
g NAME, ETC. a8 o a re ‘a 
5 oe = te | of |e 
: oe 3. | kee pee 
g do) 3 2) 2 
6 ye Dn <a |<4]|]< 
Feet.|Inch.| Ozs. 
ACASPALSAL LO OW eats LNOUE cece ceadee chec Nee o siaiue ee eee AUg. 29: |*s.asbeee g fees Wg tes Me CR Gy 
2...) Lall Jowar (var. bicolor), Tndiascii ss soescec es. PAM El 225s Sc 823.) FEOF Bit 
3...| ‘‘ White African ”’ ate iuicGs alae cee CL ROL ULen Cun ss ae 9.6 9 | 22.41 
3 A.| “ White African” (other seed) .............++-- AUPINIS Ce aeaee 9.5 .8 | 23.00 
ATAMPDOOG NIG OWT. EN OIG sae on cer ce sneha tes meeeroe Beptirtull shenes 7.6 .9 | 18.00 
6...| Black Sorghum (var. bicolor), India .....:....| Aug. 16| ......4. 8.0 .8 | 20.33 
Pet IN OOALAIAAT Cie oe ae ee eae ee ee eee AUP o16 renee ee 7.9 .8 | 18.25 
BE VEO LOM DLs ied Lebes ere andes ere Avgsy ti See 10.2 .9 | 21.50 
9...| Boomvana (Karly Amber).......... ot Se eeeee Aug. 13 | Sept.29 | 8.9 .8 | 22.79 
10.. Koombana AS aes Wea ae one eae ne eee Aug. 20 | Sept.30 | 9.5 .8 | 18,00 
11. * Pootung Sorghum,” China siccte. chan on Aug. 22 | Oct. 195)°10:9 .9 | 24.50 
Lose PO ETT DBNOON ataloo eo: Sac eee ee eee oe A: SIG) bog ee 6.2.) <EOchoi- soe 
13...| Giddtambadee Jowaree, India ......:........- Sept. Fu WA tees 8.8 | 1.0 | 27.90 
42 Sanesiny PaisLian 2; Chinawc.cec ck eek eos onal An &. 26h) aes 11.6 | 1.0 | 22.50 
THe te VATE OL SCNT Dain no. eee ee ee cee ue aaeeee etaee Nopt. “471s ees 10.7 Mb b0 37, 
16:..|. Vimbisechuapa (other seed) ........-.6.0,-<-2> Sept. 4°06 scar 1029°'| Wa Sele 
12 1 OW DINGY GS BATly" 2.65, base ce de che eee July 31 | Sept.19 | 7.6 .8 | 11.50 
Sit) Marly Renn @ssee os): wan wes gee eee oe Gee: Aug. 3 | Sept.21} 7.4 .6 | 13.60 
19..-| Handimodadi Jowaree, India ................. OGtoreos |e ee 734 VR: ee 
71...| Millet from Japan Mee gad crate cele aes aoe Aug. 13 | Sept. 21°) 400 a) focteeseee 
72. ‘Early Variety” from 8S. H. Kenney.......... Aug. 23 ct. 8.5 .8 | 20.37 
33...) ‘Sorghum Saeccharatum,’ Buitenzorg, Java.| Aug. 24 | Oct. 7] 8.7 .6 | 10.04 
34...| Sorghum Saccharatum, Thanawa, Java...... Sept. 4 | Oct. 11] 9.7 .8 | 12.00 
85.0 SOrTrezHuM Viuleare (lid AVA Suc thc cee cee one ee ugZ.17 4 Oct. . aos 6] 9.70 
36...| Sorghum leneas pumam, Java................ Aug. 20 | Oct. 8 | 9.2 .6 | 8.00 
STi A SOLE MUI, & ON UAE sa Valois. cseleitae aneiece Us VEritees wens 10.4 .9 | 18.58 
38...| Sorghuin, Haut teana, Javan. ices. weccces> Sept. Tipidesa cae 10.5 .8 | 18.00 
39...| Sorghum Glycyphyllum, Java................. BGpto GM aracncee 9.4 .9 | 11.70 
40...| Sorghum EHlongatum, Buitenzorg, Java......| Aug. 24 | Oct. 12] 9.0 .6 | 9.80 
Ale | SOVZ HUM NICU WAV al ess eee seers Aug. 24 | Oct. 10] 9.1 .6 | 12.25 
46. Sorghum Kafirarium, Calcutta, . io... 22... 4.8. Sept itrt nee eee 9.7 Re fe a 
AT. “Sorghum Saceharatum or Chinese Sugar 
Cane Ole wb teas wads oe ee aee cath eats eee Sept1Gulreee ee 5.9 “6. 00 
48,..| ‘Sorghum Early Amber from Minn.” ........ Septeais Wee 7.0 .8 | 16.12 
60 4c) Soreho Oranece hatif, Algters este. we eecee Septidulhs cepueee 6.3 {8° -12287 
61. Sorzho a Suere, Alviers’ 256... eee eect clone AWE OS, ees 8.1 Rr Rey ees 
63.50) Sorg ho:a: BallaiswAlziersis.iccs. cecceseeen oan Aue 22" iin. cases 10.7 .8 | 14.45 
63. Sorgho blane du SenéecalvAlgicors 7.420. cel Mele eae eee 7.2 | 1.0 | 18.08 
64. Sorgho sueré de Changalard, ALSTOPS es tek. Sept: (1 oa 10.3 .9 | 22.29 
65. Sorgho Riz de Changalard, Algiers BPA oR S Aue. 23 (ie eee eee 9.4 .6 | 16.50 
66. Sorgho blane de Changalard, ral de oe Oct<10 aes 9.5 .8 | 22.37 
67...| Sorghum, Turkey .. Lie ee SRA ap 29 i eee eee 6.6 10 fant Sees 
69...| Sorghum (white seed), Turkey Sede Ale, 29" coe 6.0 Rh aes. 
700. Sorghum (rose-colored seed), sare BASS Pee 5 Ate.509) eee eee 6.4 8 Ne 
D007. oS wain’s Marly Golden?” Di of As Wo. coc. Aug:28: | Oct, s1td aor .8 | 25.16 
Dot oie Whitine’s Manly," Ds ob Ab iis) ie eee ee Aug. 17 | Sept.30 | © 7.7 Pde pes Ups. 
202. ‘*Rolgér’s Early,” D. of A oo. cciss Soi cce we sce te} ADE 29 | Oct toe ee .6 | 20.00 
203. ‘Amar yy Lennesseey De OP Adesso tcc ee Aug.16 | Oct: “3a 28:7 .8 | 19.50 
904. Mehariy Amber D2 orca poet oot. ..aeee Le ee Ue 628! |e 10.4 .8 | 22.58 
205. Hany (Oranee; 4D ore Ay sok re hee ee es Septive4iha. ae 8.1 .6 | 14.16 
206. “Improved Orange,” DL of Avis. whn cee yickoes Sept: 9 } 2s sepaeee 113 .8 | 14.00 
207. “SNew-Oranve; D.. Of A cite ee eee Sept... 93st wees 7.5 .6 | 12.62 
208. DOU tCHer Ss ELV OLIGs A OLlA wre eee eee ee Atig a9 iterates 8.2 .6 | 10.83 
B09 ay bite A iricani fy Dr Of Ace ee eileen Sept wit thee 8.7 .8 | 15.50 
MNO. ate Oranges Do Ob Anca or eee cee Sept. 4° Ava 7.4 .9 | 22.04 
OT ache Kanes Orang, DeOty Acdece cen eeee Sept l0shieeeee Tot, .9 | 21.95 
RO ROG: LLDOTLan; “DEOL Anes Sa tea. Sabra ae ont, 18uhes aes 7.8 .8 | 14.08 
a1s; auink’ sy bride D. Ofek, rae eee see ey ek Sept 14>) 45 ake 8.4 .8 | 18.00 
214, * Price's’ New Hybrid,” D. of Ave raat A Aung: 26 faeces 10.0 9 | 25.54. 
Mio. t cHOney Daw, DeoLr Ay yee, APR sec eee Sept: Sita te. ae a i .8 | 13.66 
216. ymnyamer’-D. Of AN oh hae Feds re eee eee 6.0 .9 | 18.91 
217...| ‘“New Variety from Texas,” D. of A........... Noptité i>... cee 8.9 .9 | 27.70 
918..." New Sugar Cane,” D. of Av... occ ieee sek Sent ss) .Av es 8.3 .9 | 20.25 
916.2.) (White India,” D. of. Aco..s. 65... PR Sey fe Ate O80) i. esa : 9.6 .8 | 12.37 — 
220 “Sorghum orig. from Cupe Town,” D. of A Septs (Bole Joes 1.8 .9 | 19.00 ~ 
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Row number. 


NAME, ETC. 








“New Variety from India,” * ut . 


“Waubansee,” D. of A.. 


“DPlanters’ Friend,” D. of A.....-....-......-.. 
“A New Variety from Georgia,” 
““An Unknown Variety,” D. of 

“Unnamed Variety from East India,” D. of A. 
“An Unnamed Variety,” D. of A 
“An Unnamed Variety,” D. of A 
. Chinese,” ba Re ie oh: SRN REE en 
An Unnamed Variety,” D. of A 


“Honduras,” D. of A. 
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6.9 8 
8.2 8 
9.5 8 
> Os 6 
9.2 8 
7.5 8 
5.2 9 





Average weight. 





The juices from canes of several varieties were analyzed with 
the following results: 
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NAME, ETC. 


Lall Jowar (var. bicolor)....... 
WUANUPORAITAGSN 62... ces oceadan ce 
White African (other seed).... 
Black Sorghum (var. bicolor).. 
Black Sorghum (var bicolor).. 
BACK MOLE U IM ci 5c. acess otens ox 
CER AD aga 
Jvyangoentombi (?)............... 
Boomvana (early amber)...... 
Po oc ooo oss vb wldaedce 
PR MPEUM ILIV ais oso sec ck delat ee'ees 
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RS ONEE TIER OTs coe aectcte gS waa o eve bge ss 
1 2/018): S 1 ips aR er 
Pootung Sorghum ............. 
Pootmne boreghum ::..2/....... 
Pootung mOrenUiMerc toss. 2 
*Giddtambadee Jowaree”’ 
MQ baa Giicfed og ss) er: ey ee 
Yimbischuapa Jah oct he ae: Toe Oe 
* Whitney s Marly var.” ..ccc.. 
“THarly Tennessee”’............ 
Sorg. Saccha. (Java), average 
OE GVO COTMOS..ctosiclets ciaa.e aleecie 
8S. Elongatum (Java), average 
BePOnT GGNOR 5.0% soso cea 
8. Riz de Changalard (Algiers), 
_ average of two canes........ 
S. Blane de Changalard (Al- 
Biers); in bloom ..25. 0 seb. 
“arly var.” from 8. H. Kenney 


Date. 


October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October, 
October 
October 
October 
October 
October 
October 
October 
October 


October 
October 
October 


October 
October 


October 


14 
18 
18 

8 
10 
12 
10 
18 
24 
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Om © © @ 


_Harly var.” from S. H. Kenney} Ovtober 14 


“Early var.’ from 8S. H. Kenney 
Rr AS VOW AT .2c2ss o fed ke 
Odd cane, TOW 17..:.......256.-5 
Average from plats for ensil- 
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October 
October 


October 


18 
24 
24 


16 





Weight of cane, 
ounces. 


23.50 
25 .25 
24.25 
19.50 


14.50 
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Per cent 
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41.95 
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Sp. Gr. of juice. 
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.045 
.036 
065 
.058 
.074 
O74 
O71 
.061 
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1.068 
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ov os 
© 
HA nae 
Co) oO) 
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3.85 1.38 
3.68 1.15 
4.16 1.48 
4,31 .95 
4.36 1.00 
4,94 1.01 
3.36 2.72 
5.47 91 
3.11 1.76 
3.24 2.44 
2.93 2.09 
3.91 1.11 
3.17 1.81 
4.69 1.54 
5.41 .19 
3.66 | 1.67 
5.90 1.14 
5.26 1.55 
"4.99 | 2.01 
4,25 3.73 
4.34 | 3.28 
5.70 1.56 
5.22 1.63 
AO al 1 0 
2.75 4.36 
3.41 2.48 
3.64 2.16 
3.40 2.95 
3.41 3.83 
2.08 | 3.78 
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The following is the average of all the analyses of seven varieties 
of sorghum grown this year. There is also given the average of 
analyses of the same varieties grown last year, and from which 
seed was taken for this year’s planting. 























: Average 
Average [per cent off Aveueeel| nana 
ot ke solids not 
juice. Sugar. glucose. | surrcose, 
USGS ies 5.0 tcclee ceva ore Rar eels ise Melee ala tess oie ls athratote es 61.06 4.12 1.50 10.87 


ROMS sic stp ov 6 aces rene of bee abac vend eas hep cine the sea cia 59.12 3.51 2.12 9.02 
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Juices from canes which had been standing in the field a month 
after the temperature had been down to 21 degrees Fahrenheit (the 
temperature meanwhile having ranged from 17.8 to 61.7 degrees), 
analyzed as follows: | 











Specific | Percent 
gravity of | solids 
juice. not sugar. 


Per cent | Per cent 


Per cent 
glucose. | sucrose. 


Juice. 











TOW ooo ene eae al ah cow ekean se 55.52 1.081 5.42 6.10 8.25 
BRIT 10 es ences, Oke s Wicishe ee Stale mic 57.22 1.076 5.84 4.44 8.39 





























ise Fee 
: eae 


~ REPORT OF THE CHEMIST-* 


The work of this department has been almost entirely devoted 
to investigations with fodders and to feeding experiments, includ- 


ing the determination of the digestibility of certain feeding stuffs. 


The questions discussed in this report are: 
1. Composition of feeding stuffs. , 
2. Nitrogen-free extract of foods, its composition and digesti- 
‘bility. 
3. A study of the maize plant, with special reference to the 
chemistry of its growth. 
4, Cattle foods and feeding rations. 
5. The feeding experiment with dairy animals. 
During the winter of 1888-9 experiments were conducted with 
four young animals and two cows. 
1. Feeding experiments: ; 
a. Two animals receiving nitrogenous rations. 
E b. Two animals receiving carbonaceous rations. 
2. Digestion experiments : 
a. Digestibility of nitrogenous ration. 
b. Digestibility of carbonaceous ration. 
c. Digestibility of hay used in above rations. 
d. Influence of roots in above ration. 
e. Digestibility of a milk ration. 
f. Digestibility of alfalfa hay. 
3. Relative feeding value of some grain rations. 
4, Notas from the dairy.. | 
Besides the above there is now in progress a large amount of 
work with ensilage, with special reference to the changes which 


_ take place in the silo resulting in loss of dry matter. The results 


of this experiment and the digestibility of maize fodder, as com- 
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pared with maize ensilage from immature corn and mature corn, 
will be given in a future report. : 

During the year I have prepared Bulletins Nos. 16 and 17, also 
a part of Bulletin No. 18 included in this report. I have also pre- 
pared an exhibit, for the State Agricultural Society's show at 
Albany, illustrating the chemical composition of our more common 
feeding stuffs, including milk. This exhibit attracted consider- 
able attention as an object: lesson, and I have since prepared one 
illustrating the chemical composition of milk and butter for the 
instructors at the dairy conferences. At the request of the presi- 
dent and secretary of the State Agricultural Society, I have 
prepared for use at the institutes a similar exhibit of ten of the 
common feeding-stuffs in general use by farmers. I have also 
been in attendance at several of the institutes in different parts 
of the State. } 

A much smaller number of commercial fertilizers have been 
analyzed the past season than the previous year. The State 
having failed to enact, the necessary laws and make provision for 
carrying on the work, we were obliged to devote our energies to 
the chemical work absolutely necessary for carrying out the 
contemplated dairy experiment. 

In our present overcrowded and ill-adapted quarters it will be 
impossible to carry to successful completion the necessary chem- 
ical investigations connected with the valuable experiments 
already under way with the different breeds of dairy animals. An 
opportunity for doing such valuable scientific work, which should 
tend to practical results, is seldom afforded and should not be 
lost by lack of proper facilities for making the investigations. 
With a new laboratory properly equipped and two more assistants 
and a bookkeeper, the work can be carried to successful comple- 
tion and much done in the way of determining the influence of 
food on the animal products — milk, butter and cheese. 

In closing this introductory note I wish to express my obliga- 
tion to all whose approval and cooperation has made successful 
many of these experiments, which without their aid would have 
been impossible. The chemical work connected with the experi- 
ment with dairy animals has been almost wholly done by 
Mr. Whalen, the assistant chemist, and to him much credit is due 
for aid in the work represented in this report. 
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ANALYSES OF FOODS. 


As heretofore, considerable attention has been given to analyses 
of foods, and, while some of them are discussed under appropriate 
heads, many of a more or less miscellaneous nature are brought 
together at this place in tabular form. A few notes descriptive of 
some of the foods will add to the value, and using the serial 


~ numbers we give the following: 


Nos. 1 to 4 inclusive were from the four successive cuttings of 
alfalfa from the same lot and cut in early bloom for the dairy 
animals. : 

Nos. 5 to 8 inclusive were mixed grasses cut in bloom and were 
from duplicate, unfertilized plats. 

Nos. 12 to 15 were from Burrill & Whitman corn taken at — 
watery stage of -kernels. 

Nos. 17 to 20, King Philip corn cut between period of glazing 
and full ripeness. 

No. 32 was an excellent quality of alfalfa hay used in the diges- 


_ tion experiment for the winter of 1888. 


Nos. 43 and 44 were samples of wheat middlings sent to the 
station for analysis by Mr. T. L. Cook, Palmyra. 

No. 45 was a sample of rye bran from G. C. Thomas, Waterloo. 

No, 46, a sample of buckwheat hulls from Dean & Burt, Owego. 

No. 51, a sample of feed from Smiths, Powell & Lamb, Syracuse. 
Examination indicated that it was a by-product from oats in the 
manufacture of some food and had probably been roasted. 

Nos. 52, 53 and 54 were samples of products sent to the station 
by the Atlantic starch works, South Brooklyn, and is claimed to 


have been prepared without the use of any chemicals. No. 2 is 


the same product as No. 1, but cooked in process of drying. 
No. 59 is a mixture made up of the following: Wheat bran, 
10 parts; linseed meal, 6 parts; oats crushed, 4 parts. 
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ALBUMINOID AND AMIDE NITROGEN. 


Determinations of the albuminoid and amide nitrogen have 
been made for most of the foods analyzed, and below are tabu- 
lated those for the preceding table: 
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NITROGEN-FREE ExTRAcT oF Foops. 


I have on previots occasions* called attention to the necessity 
of improving our methods of food analysis, especially as regards 
the so-called nitrogen-free extract, and I again repeat, “It would 
be far better to determine the sugars and starch and take the 


* Seventh Annual Report New York Experiment Station, p. 267, 
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remainder by difference, even doing away, if necessary, with the 


determination of the crude fiber.” 


The more chemical work I do 


on foods, especially when done in connection with feeding experi- 
ments, the more fully am I convinced that until we determine the 
sugars and starch of foods and take these into account in consider- 
ing the results of feeding experiments, we shall be unable to 
reconcile the differences which separate the science and practice 


of cattle feeding. 


SUGARS AND STARCH. 
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PGA eT NV OAT DUR: cuss ea desseccwics ween 
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Beare eer Gotton-SeedMe6alici oes. esas lvcee' 
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82.18 
81.08 
83.93 
80.09 
96.87 
49 .50 
48.84 
49 52 
60.38 


In the previous tables I have given the results for the past 
season’s work not elsewhere discussed for the sugars and starch 
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of foods. Some very interesting results are manifest as shown by 


an inspection of the above table. In maize with B. and W. corn 
cut when in milk and King Philip corn at maturity, all cut for 
forage, we find the invert sugar ranging from 4.60 to 13.16 per 
cent, sucrose from 2.40 to 10.32, and starch from 11.40 to 43.13 
per cent. Can the nitrogen-free extract of these foods have like 
nutritive value? Differences such as I have just indicated, though 
less marked, are found in hays, grains and waste products. A 
comparison of cotton-seed and linseed meals with corn meal 
indicates interesting differences which may throw some light on 
their feeding value and their proper place in feeding rations. 
When we have studied more fully the composition of nitrogen- 
free extract we may find that the sugars and starch are a fair 
measure of its digestibility. Below, I present in parallel columns, 
the per cent of nitrogen-free extract as sugars and starch, and the 
average coefficient of digestibility for nitrogen-free extract as 


found by German and American investigators. 


| Number of determin- 
ations. 


bo 


DN NWN H HH HEHE PR REE OOOO 


ETVORINV FUSS Teg 2S ite ora eie o a oo Sdn ce meintee oteiaas was elem opiates 
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With two exceptions, red clover and linseed meal, we find that 


the per cent of nitrogen-free extract, as sugars and starch, agrees — 


very closely with the per cent digested. Until other experiments 
can be concluded I am unable to explain this difference for 


a 
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7 clover ; but with linseed meal it is easily understood since the 


nitrogen-free extract is quite different from that of other grains 
and approaches more nearly the mucilaginous and pectose bodies 
common in certain foods. Further study and experimenting, I 
am confident, will so perfect the method as to enable us to 
estimate in the laboratory the digestibility of the nitrogen-free 
extract of foods, as we now do for the albuminoids. 


WHEAT MIDDLINGS. 


Two samples of wheat middlings were received at the labora- 
tory from T. L. Cook. No. 1 was a fine. white product, nearly as 
light-colored as flour, and No. 2 was coarse and more bran with_a 
brownish hue. .Mr. Cookidesired to know, at the same price per 
ton, which would be the most valuable for growing and fattening 
pigs ? 7 

The following were the results of chemical analysis : 











NOS: No. 2. 
IME aay oS yee nats ya sdesa st baerd & yo tenns edbve's Pe bs, gene ake 12.69 12.39 
IPR. vip ipa ceca Bh eee ats ss Pipa cenomen ae sa wee ess he Fada se se es .66 2.62 
ESTE IN 6525) 500° 5, 0. cake ane rates ota suneasurensawnt cess ei 14.30 19.49 
RE kes, eo oe ce cae cNteee TOTEM aie's eutes ov ease ecs cons 1.60 4.27 
ERECTOR GEAO Geen d a fve osc a tay cite haesie i snes Osos agiercceciocsere cc 69.42 57.93 
Dh Seo pS ga GES A a A RE Ewe ae eae We ne 1.33 3.30 





The two points specially worthy of note in the above results 
are the differences in per cent of ash and albuminoids. For 
young and growing animals or cows in full milk this is a very 
important consideration. For fattening full-grown, well-developed 
animals there seems to be difference of opinion. Probably much 
will depend upon the nature of the other foods to be fed in com- 
bination with the middlings, also on the environments of the 
animals themselves. 


A STUDY OF THE MAIZE PLANT. 

In 1888 some attention was given at this Station to investigating 
the increase and chemical changes which take place in the maize 
plant during its period of growth, and it was decided to continue 
the investigations through 1889. 
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The three questions presenting themselves most forcibly for 
study were: 

1. What is the best variety of corn to grow for the silo? 

2. What is the best method of planting? 

3. What is the proper stage of maturity for cutting corn for 

the silo? | 

In the past a larger amount of work has been done at this 
Station in the growing of maize for forage and other experimental 
purposes, and much of this data is in a line to aid in answering — 
the questions we have already outlined. 

Before coming to examine the results of the present season we 
may review the work already done at the Station. In 1884* 
several trials with varieties are recorded, and we first note the 
difference between hill and drill for a flint variety. Hills, forty- 
four by twenty-two inches; drills, forty-four inches, about twelve 
kernels to foot. . 











| | 
| Yield of | Amount 





Dry 
. water 
| forage. per acre. matter. 
| 
: : ¢ | Tons. Tons. Tons. 
DL inNtCON ND WILLIS es eres tae. Fe ne cee OR cee Cee | 16.39 13.04 3.35 
| 


PENACOLT A TI) CFT 5 os Goes os chs cs cnt eahae Mee oo eee | 10.01 8.07 1.94 








The results are in accordance with the general belief that corn 
so thickly planted, as in the drills above, give smaller amount of 
dry matter than when planted at greater distance. 

It is interesting to note the actual yield per acre of the several 
chemical constituents: for thick planting and thin planting, as in 
the hills and drills just recorded : 




















YIELD PER ACRE IN POUNDS. 
In hills. In drills. 
OTL aE ere cae res os Sra a ucla te ee ore eas AG DELETE eh STEEN 237.85 136.58 
AIDUMINGlds co. 27 os oe oe ee te Lanes 559.45 308.07 
TUCO TDCI. cock oe a ee eat AR eee Nea) ae ees the 1564.45 1019.66 
MILPOWSNHILOO -OLtTract hs i572 cael ncks GeMavow es <aeakeedide dene 4159.38 2294 24 
MUG ie sas A a Be oOo o is bee Ue wen Be here Ce oe ae LE eee | 174.87 121.44 








*Third Annual Report New York Station, p. 102. 
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In 1884 corn for forage was planted thick, and the varieties we 
are about to consider were planted in drills forty-four inches 
apart, and about twelve kernels to the foot except the pop variety, 
and this was planted in drills twenty-two inches apart. Below we 
give the yield of green forage, .the amount of water and of dry 
matter all expressed in tons, per acre : 











Forage Water Dry matter 





per acre. per acre. per acre. 

OL USEC TR he BSS 1d a Se ge i en or 10.57 8.69 1.88 
aT PINNING eg 8 Sec os y cee ob cae ce cee dmecce 7.95 6.40 1.55 

+ Waushnakum Flint. .....0...0..50. Pele ge toe At at ae 10.01 8.07 1.94 
PVT ATE POOR ODiroh occ c's cc's sails soos die vice ays bees 11.06 9.67 | 1.39 








The yield per acre for both green forage and dry matter was 
very low, but to what extent this is due to thick planting we can 
not fairly say. In 1885 several varieties of corn were planted in 
drill, about twelve kernels to the foot, and the distance between 
drills was varied, some plats being forty-four inches others twenty- 
two inches apart, and below we tabulate the results for the green 
forage, amount of water and dry matter expressed in tons per 
acre : 











VARIETY. Rech non Meet dpe al 

White Flint, drills 44 inches.................ceeee eee 23.26 20.20 3.06 
Orange County Flint, drills 22 inches.............. 27.387 19.36 8.01 
Queen of Prairie Dent, drills 44 inches ............ 18.13 15.25 2.88 
~Long Island White Dent, drills 22 inches.......... 17.00 14.34 2.66 
Sweet corn, mixed, drills 44 inches................ 20.33 17.46 2.87 
Pop corn mixed, drills 44 inches..............-..... 15.94 13.06 2.88 

~ Pop corn, White Pearl, drills 44 inches............. 15.30 12.69 2.61 
Pop corn, White Pearl, drills 22 inches............ 19.00 15.53 3.47 





In 1886 *four varieties of corn were tested in two series of 
plats, twenty kernels to the foot were planted in drills. In series. 
1, drills forty-four inches apart; series 2, drills thirty inches 

apart. + , ; 





* Fifth Annual Report New York Station, p. 46. 
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For this year we have only the yield of green forage in tons, 
per acre, as follows : | 





Series I. Series IT. e 


PW ANTS PPL EL INNS occ ete am tienes nei eee asia ae PEG ER RE ASE * 11.19 19.05 


EUR GO DION GaN ote ied ce ctnk po ee aeenes aoe ea ch oe ie eb is eh eemaaete 12.88 18.21 
Stow eile. Evergreen, BWeet\... <2 sccineen dma ss aude esanc tne caqwere 9.99 13.06 
GAT DOP ths thal viene esp als die bah a ceaee Moles Sees Deeeamaee 11.74 11.51 
MR UEP EOS: BLY y Soa ti Paes aoe Poe nis es aad Raed eee Se AS 2 15.08 14.61 





= 











It is noticeable that the yield per acre of green forage was 
greater for the thick seeding for each variety except the pop. 

The average for four-year trials is summarized * as follows, 
regardless of variety : 


Tons of green forage per acre. Avante tele 
of forage 
per acre. 

Pant CORN 2 oo sc OS he RR Ce SO ee eee 15.88 
PONG GOT BoP aie FEE tow eka oie Re ee es ee 14.95 
POC) CORI eae erin dk ticked we Soe ee ei. . 12.83 


BODO eee Ae 5 aieenis, sp uals se 3 shel pisie< setae sol 6 ome eau tetams Ws o's ss 12.63 





From the trials as summarized, it appears that the flint corns 
give, under the method of thick seeding, the greatest amount of 
green forage per acre, and four years’ trials should give a fair test 
including as they do, several well-known varieties. 

The corns were cut, as a rule, at the stage when the pollen was 
falling. 

The question we now have to consider, is, whether the method 
of planting in drills with the stalks so close, twelve or more to the 
foot, was the most favorable for the production of the greatest 
amount of forage. The flint corn, planted in hills and drills, indi- 
cates that the corn in drills was too thick for best growth. The 
trials in the following year on this point are conflicting, but we do 
not have the same two varieties for comparison, hence must look 
elsewhere for our answer. In 1886 we have direct comparison for 
twenty kernels to the foot in drills forty-four inches apart and— 
drills thirty inches apart. With flint, dent and sweet corn, the 
results for total yielded of green forage is decidedly in favor of | 





* Fifth Annual Report New York Station, p. 47. 
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thick seeding, as already shown in series 1 and 2. We can not. 
say, however, that a greater yield of dry matter would have been 
secured with four or six kernels to the foot. 

Like results have been obtained with planting amber cane for 
forage, as shown below: 








Forage - Water Dry matter 
per acre. per acre. per acre. 
: ; Tons. Tons. “Tons. 
Early Amber Cane, drills 44inches................. 23.84 20.33 
Early Amber Cane, drills 44inches................. 23.75 20.15 3.60 
Early Amber Cane, drills 22 inches................. 27.41 23.18 4,23 


Early Amber Cane, drills 22 inches................. 25.20 21.02 4,18 


In dry matter we see a decided increase by thicker seeding and 
we have confirmed the general results obtained with corn. 
As these plats growing amber cane were in comparison with 


the corn plats in 1885, we see the relative yield of corn and amber 
cane as forage crops; corn averaging 3.55 tons of dry matter per 


acre and amber cane 3.88 tons. There seems to be no question 


- then but what the greatest amount of green forage and dry 


matter has been produced at this Station by thick seeding. 
Whether by thin seeding, as in the case of hill and drill trials, a 
ereater yield would have been secured may be questioned. 


‘Under what conditions the greatest amount of digestible matter 


would be secured remains for further investigation. 

The next point we come to consider is, “ What is the amount 
of increase in the maize plant as it approaches maturity?” As a 
first step in this direction we can have no better data than is 
found in the experiment by Dr. Babcock.* 

In a plat of flint corn, Waushakum corn, Babcock selected 


_ thirty stalks on August eighteenth, each bearing two ears and as 


* 


Roar em TE 


much alike in general appearance as could be determined by a 
superficial examination. At this date the kernels of corn were 
just beginning to swell, and beginning at this date analyses were 
made at intervals of one week to September twenty-third. Five 
stalks were selected at each cutting and measurements, analyses, 
etc., made of each individual stalk. 


* Second Annual Report, 1883, p. 153. 
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_ Rearranging the table to serve our purpose we haye the 
following : 





| 
| 











































































































































































































4 ; is 43 g: 
= WEIGHT OF ‘ es 2 3 
a) STALK, GRAMS. © M i De oI 
a 3 ig oe re Sa] 3 
DATEOF | 3% ough age S 2 ha ae 
SAMPLING. | 52 A aS — ci D a 
= = © Dn q © of > 
or nm 4 © © by gs Tw 2 — 
“3 © fs 5 B a4 ie FE a 2 
ue} ey a av Ay < < Oo A Fy 
August 18: 
Btalk fis. 6.25 777.0 98.5 | 87.82 | 12.68 | 4.87 9.81 | 25.70 | 57.30 | 2.82 
Stalk 2..... 7.80 953.0 | 1382.4 | 8611 | 13.89 | 5.03 | 10.06 | 27.14 | 55.42 | 2.35 
Stalk 3..... 7.00 911.0 | 185.5 | 85.12 | 14.88 | 4.50 | 11.19 | 98.24 | 63.84 | 9.93 
Stalk 4..... 7.10 896.0 | 126.2 | 85.91 | 14.09 | 5.00 | 10.12 | 30.15 | 52.39 | 9.34 
Stalk os hh... 6.60 | 1,014.0 | 142.0] 85.99 | 14.01 | 4.41 | 10.81 | 256.97 | 57.194 —~2.19 
Average ,.../6.95 | 910.0 | 126.9 | 86.05 | 13.95 | 4.76 | 10.30 | 97,44 | 55.23 | 2.27 
August 25: 
Stalk 1)... 6.50 | 1,265.0 | 177.3 | 85.99] 14.01 | 5.01 | 12.19 | 27.95 | 52.97 | 1.88 
sit 10 egal eee 6.75 847.0 | 134.0°| 84,18 | 15.82 | 4.73 | 10.94 | 28.32 | 53.97 | 2.04 
Stalk 3 ..... 6.90 864.0 | 150.3 | 82.60] 17.40 | 3.98 | 11.06 | 25.31 | 57.60] 2.05 
Stalk 4..... 7.60 | 1,032.0] 153.0} 84.20 | 15.80 | 4.22 | 10.19 | 28.09 | 55.67 | 1.83 
Stalk 5..... 7.00 912.0 | 187.0 | 84.94] 15.06 | 4.388 | 12 25 | 26.66 | 64.64] 2.07 
Average ....|6.95 984.0 | 151.3 | 84.38 | 15.62 |4.46 | 11.32 | 97.97 | 54.98 | LOT 
September 1: 
Stalk'1..... 6.90 986.0 | 177.7 | 81.98 | 18.02 | 4.31 | 10.44 | 25.95 | 67.36] 1.94 
Stabe yo ee 5.75 684.0 | 149.0 | 78.16 | 21.84 | 4.37 | 10.84] 22.34] 60.21 | 2.14 
Stalk 3...... 6.60 | -1,325.0 | 226.3 | 82.92} 17.08 | 5.03 | 12.13 | 20.06 | 60.77 | 2.01 
Stalk 4..... 7.50 | 1,028.0 | 159.0} 84.53 | 15.47 | 3.76 9.81 | 28.73 | 65.91} 1.79° 
Stalk 5..... 7.80 | 1,060.0 | 196.3 | 81.48 | 18.52 | 4.25 9.25 | 25.74 | 58.74 | 2.02 
Average ....|6.91 | 1,017.0 | 181.7 | 81.81 | 18.19 |4.34| 10.51 | 24.56 | 58.58 | 1.98 
pa aeer DOF 8: 
Stalk1..... T.33 988.0 | 224.0] 77.33 | 22.67 | 3.79 9.56 | 21.67 | 62.96 | 2.02 
Stalk 2.4... 7.00 | 1,185.0 | 279.5 | 76.41 | 28.59 | 3.69 9.44 | 19.54 | 64.68 | 2.65 
Stalk 3...... 7.00 | 1,004.0 | 229.5 | 177.14] 22.86 | 3.93 9.94 | 20.14 | 63.55 | 2.44 
Stalk 4...2.. 7.10 | 1,182.0 | 252.0] 78.68 | 21 32 | 4.10 9.50 | 18.55 | 65.58 | 2.27 
Stalk 5..... 7.82 | 1,016.0] 232.0] 7716] 22.84] 3.87 | 10.18 | 19.19 | 63.94] 2.87° 
Average ....| 7.25 | 1,075.0 | 243.8 | 177.34 | 22.661 3.88 | 9.71 | 19.82 |64.14 | 2.45 
September 15: 
Stalk1..... 7.00 948.0 | 245:0 | 74.15 | 25.85 | 3.41 8.44} 19.17 | 66.28 | 2.70 
Stalk'S 2607 7.00 742.5 | 191.0 | 74.28 | 25.72 | 3.05 8.75 | 19.16 | 66.67 | 2.37 
Stalk's ©... 7 6.25 811.0 | 201.0 | 75.21 | 24.79 | 4.78 | 11.13 | 16.41 | 64.66 | 3.02 
Stalk 4..... 7.42 977.0 | 257.0 | 73.69 | 26.31 | 3.44 9.63 | 20.35 | 63.84 | 2.74 
Stalk 5..... 8.00 | 1,282.0 | 285.5] %7.73 | 22.27 | 3.93 9.56.| 21.07 | 63.98 | 2.16 
Average ,..,|7.13 952.1 | 235.9 | 75.01 | 24.99 | 3.58 9.50 | 19.25 | 65.07 | 2.60 
September 23: 
Bialik tis, .. 7.90 960.0 | 298.5 | 68.91 | 31.09 | 3.05 7.94 | 20.88 | 65.66 | 2.47 ; 
Stalk 2 ..... 6.42 | 1,134.0] 359.0 | 68.34] 31.66 | 2.95 9.19 | 17.19 | 67.50 | 8.17 © 
Stel G1 0.0) 7.33 | 1,276.0 | 395.0 | 69.04 | 30.96 | 2.77 9.81 | 16.49 | 67.68 | 3.25 — 
Stalk 4..... 6.33 845.0 | 271:0 | 67.93 | 32.07 | 3.19 9.31 | 26.42 | 59/1147 2197 
Stalk 6..... 7.60 | 1,203.0] 310.0 | 74.14] 25.86 | 2.97 8.50 | 20.85 | 64.82 | 2.86 
Average ....| 7.12 | 1,084.0 | 326.7 | 69.67 | 30.33 | 2.98 8.95 | 20.17 | 64.96 | 2.94 — 
RO ane eas meas : 














The table presented is interesting not only in showing the rela- 
tive increase in the stalks, but also the variation in the chemical 
composition of individual stalks. i 
From the averages given in the last table we may construct 
another table giving the actual amounts for the several periods 


ys, SS 
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from formation of kernel up to full maturity. Such a table is 
presented below: < 














Nitrogen- 





eran ie eek Kaho ep buat Srude freeex- | Fat. 

Grams. Grams. Grams. Grams. Grams. |Grams 
August Medes sks s->5 126.9 7.04 13.07 34.82 70.08 2.88 
iS et) - 161.3 6.74 17.12 41,25 83.18 2.98 
September 1............. 181.7 7.88 19.09 44.62 106.44 3.59 
September 8............. 243.8 9.45 23.67 48 .32 156.37 5.97 
September 15........... 2 235.9 8.44 22.41 45 41 153.54 6.13 
September 23............. 326.7 9.73 29 28 65.89 212.22 9.60 











The above table is interesting in showing the gradual increase, 
with the exception of the five stalks cut September fifteenth which 
did not prove to be an average lot, and illustrates the great 
difficulty of selecting or in sampling corn so as to fairly represent 
the entire crop. 

It was intended in this sGRHeGhiOn to have considered the work 
already done at other stations, but the great mass of accumulated 
data renders it impossible to do anything like justice_and keep 
within the limits of the present article. The whole should be 


thoroughly digested and published as a monograph. 


EXPERIMENTAL Work oF 1888. 


Briefly reviewing the work of 1888,* we have the following 
summary : 





Pounds. (aoe 
September 11...... Corn per acre.ci. ced o/s’ 25 , 326 12.66 
September 29...... OPN Per aera). Toe ato 25,011 12.50 





The total bla per acre of the chemical components was as 
follows : 




















PER ACRE. Sept. 11. | Sept. 29. | Increase. 

. Pounds. | Pounds. Pounds. 
ME a ee. Peas eso Paa ig whe Sia Sees sap hee 90,322 >| 19,851 
STE RE eS vip Palla sid Ba ple a ce eR ea ) 5,004 5,660 
I ee oa oso vias Liev ang wis mn asenea svg iaee an ees axe 215 237 
PRPADURMIENOING 2.52. vices cascen cere set NL ap Ere Pee 525 512 
Crude fiber.. ie ere me ge 1,650 


* Bulletin ne 16, New Yorks herieal sutal Experiment Station. 
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PER ACRE. Sept. 11. | Sept. 29. Increase. 


Pounds. | Pounds. Pownides 








PHILTOMON-{FOG. OKLPACL ov ok oo sa des oe cress Peek eee aoa 2,696 3,109 

=U SR eps Se one Ba DM, 5 a pean Beep tlh 125 188 
OUGL TIO Obst es ea vais co bank a VERE comin. cane otek Rais ee 84.07 80.94 
Aibuminoid nitragen si. ic. acne Caakoeeaeek rome gee eeu hed 50.04 66.79 
Amide nitrogen..... sole Sok Geek Oi SRE a Res Ha SEG eines ae 34.03 14.15 
REIMOGSG Ras ohne SS co tecl, See cela doe ee 580.46 751.49 171.03 
PIGLET. Sintc gh ok Sls b cae s BV won oclie headed ae unetee eae tees 390.31 633.92 243.61 


BSCELT UC crrrichnt Cae ote aie oie on kon oe IOS A OE Ee eee COU See anee 908.72 1,077.10 168.38 








583.02 








The variety of corn was B. & W. and September eleventh, the 
date of first cutting ranged from full silk to watery stage of 
kernels ; September twenty-ninth from watery stage to full milk. 


EXPERIMENTS IN 1889. 

The present season our experiments have been restricted to the 
one question, “What is the best stage for cutting corn for 
the silo?” ‘The chemical work, to determine the changes in the — 
corn at the several stages of growth, has been quite complete. 
For the purpose of our experiment King Philip corn was selected. 
In the latter part of July, in a field of some twelve acres, one acre 
was selected that to all appearances was as nearly uniform in 
erowth as possible to select and measured off. The plot included 
forty rows and these were divided into five sets, one-fifth acre ~ 
each. This gave eight rows to each fifth acre, and, in order that 
any inequality in the land or growth of the corn might be coun-_ 
terbalanced so far as possible, it was decided at each cutting of 
the corn to take rows frcm each plot. The corn, as fast as cut, 
was piled upon a wagon, drawn to the barn, weighed and immedi- 
ately run through the ensilage cutter and eight samples selected . 
from the mass for water determination and analysis. Five cuttings 
were made and the dates and stage of growth are shown below: 


Date of cutting. Stage of growth. 
BEES 8) Sp a vests ait: ccgiaca) bin sone eee Sates Full tasseled. 
AES Gig lpancidis ea cesta eiste won ects Eenetcer ae Full silked. 
PTSD St Pree as se chex Re, «wo cle atts Ok cic ewt Kernels watery to full milk. 
Sbptenierde oc eos woes rae wee Kernels glazing. 


September 23............... Ftc tae Ripe. 
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The yield per acre and the per cent of water for each period 


were as follows: 


Pounds Per cent 
per acre. water. 
nye RS eae a er ee 18,045 91.05. 
PR els Sin h ielcc oo es ss TMi eka tet eee aah. oe 25,745 88.05 
Pe ee oes cena mo Sad oS iw Be ce . 82,000 85.76 
NM Fen er kee eek Create 82 obs Thal 
REE Ns ae oo Foe he Ee sce ewe cet bes 28,460 72.18 





The greatest weight per acre of green matter was at period of 
watery stage of kernel to full milk but the largest per cent of 
water as would be expected was at the first cutting, when 9.02 


tons per acre were cut and of this amount 8.21 tons was water 


0.81 tons of dry matter and in this connection the words of 
Professor Robertson at an institute in Wisconsin seem fully 
justified. In speaking of corn so planted as to be cut for forage 
at this stage of growth he said: ‘“ Fodder corn sown broadcast 
does not meet the needs of milking cows. Such a fodder is mainly 
a device of a thoughtless farmer to fool his cows into believing 
that they have been fed when they have only been filled up.” A 
cow of 1,000 pounds live weight in order to get the amount of 
dry matter called for by the German standards would have to eat 
per day 300 pounds of corn forage such as we just been con- 
sidering. At the second cutting we have 11.33 tons of water and 























Corn, Tons |Tonsdry 
tons per | water per} matter 
acre. acre. |per acre. 
July ae ATER Pee ge re ee eS ye 9.02 8.21 81 
August ee as ATG tig, vipa dnsetae tat ees Ey dar Sctons 12.87 11.33 1.54 
Ce LIES SS ea a a eR 16.30 13.97 2.33 
NISNERT MRE nl Peres rs oa co ces ecshd ede eenc stabs tami ces 16.14 12.51 3.63 
PUREE sete rey eg eo OR a ak gio th oan caret 14.23 10,27 3.96 


1.54 tons of dry matter in the 12.87 tons of forage. At full 


_ maturity we have an average crop of 14.23 tons with less water 


than at the period of tasseling and nearly five times as much dry 
matter. 

The composition of the dry matter for each period shows 
percentagely a gradual decrease for all the components except 


a nitrogen-free extract, which rises from forty to nearly sixty-one 
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per cent. The per cent of nitrogen steadily diminishes through 
the series, while the sugars rise and fall. The starch falls slightly 











July 30.| Aug. 9. | Aug. 21. | Sept. 7. | Sept. 23. 

PST fy Ve} Sead Oe are ares £2 Ue hee ae 8.58 6.54 5.00 4.20 4.60 
A) DOMINOS. 2. cies Boas avi eee ose oaeataeee 14.81 14.19 10.31 8.94 8.56 
Rade TOPS. ck Ghee cheek Laced Lae es 31.76 28.36 27.18 24.38 21.90 
Nitrogen-free extract................20000] 40.39 45.46 52.58 58.87 60.97 
RCP a agen. 5k Papal Pawns CON egeewihV,bive's Base 4.46 5.45 4.93 3.61 3.97 
ane) VAAN 











in per cent through the first three periods, and then increases 
rapidly until maturity. 


Per cent in dry substance. 








Albu- 
minoid 
nitrogen. 


Amide 


nitrogen. 


Glucose. 


Sucrose. 


Starch. 


Total 
nitrogen. 
July VAL eT 2.37 
August Degas ys 2797 
August 1 he, Ra 1.65 
September 7......... 1.48 
September 23......... 1.37 








22 


3.60 
2.80 
1.32 
1.88 


It is interesting to note the differences in percentage composi- 


tion with each stage of growth of the corn, but it is only when we 
consider the total yield per acre that we are able to fully under- 
stand the increase which has taken place in the crop itself. 


CHEMICAL CHANGES IN THE CROP. 


_ The total yield per acre at the date of last cutting was not so 
large as at the time of the two previous cuttings, but the dry | 











PER ACRE. 


Wield per acre. si ka cn ceteess 


WALOT DOM ACT 0. hi. cols sesseney 





Tasseled 
July 30. 


Pounds. 
18045. 
16426. 

1619. 
138.91 
239.77 
514.19 
653.91 

72.20 








Silked Milk 
August 9. |August 21. 
Pounds. | Pounds. 

25745. 32600. 
22666. 27957. 
3078. 4643. 
201.30 232.15 
436.76 478 .69 
872.93 1261.97 
1399 , 26 2441 .29 
167.75 228.90 


Glazed 
Sept. 7. 


Pounds. 


32295. 
25093. 
7202. 
302.48 
643.86 
1755.85 
4239 82 
259.99 


Ripe 
Sept. 23. 


Pounds. 

- 98460. — 
20542. 
7918. 


364,23 


617.78 
1734.04 
4827.60 

314.34 








~ 
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matter steadily increased. From the date of full tasseling until 
ripe the dry matter increased 4.8 times or from 1,619 pounds to 
7,918 pounds per acre. From full silking until ripe the increase 
in dry matter was 2.5 times. Last year in our experiments we 
found no increase in albuminoids with B. & W. corn between the 
periods of full’ silk and watery stage of kernels. We note that 
while in this experiment for the same period of growth there was 
some increase in albuminoids, yet it was much less than for the 
previous or following period. 


CHEMICAL CHANGES IN THE ALBUMINOIDS. 


It is interesting to note the changes taking place in the albumi- 
noids during the period of growth. It is noticeable that there are 


— two periods of smallest gain in total nitrogen. 


Pounds of nitrogen per acre. 























‘Rotal - e S4DM. le amide 

nitrogen. nitrogen. nitrogen. 

July 80.5.2, PIRGBOL OU casei oo dsldvae seorse oti e: 38.37 | 27.36 11.01 
August 9... Blicodiieesitas: oy oe Oe, as 69.87 44.63 25.24 
August 7 ae POrOiB Al WMI Acs sata caters okies a 77.61 66.36 17.25 
September 7..... PRS AAC oa, ata So ealtels ts advent ss - 102.99 78.50 24.49 » 
September 23..... MSN ane ae weed Mace Ad Niassa Spcate's So as 108.47 91.06 17.41 














‘And there are also the periods of minimum amide nitrogen. 
Thus it appears-that between periods of silking and corn in milk 


. there is small gain in nitrogen, and this corroborates the work 


of last season with B. & W. corn. At this stage of growth the 


amide nitrogen is largely transformed into albuminoid nitrogen. 


Following the period just mentioned, corn in milk, there is a large 
increase in nitrogen, and the amide nitrogen increases in greater 


Be proportion than does the albuminoid nitrogen. It is at this period 


of growth that it is essential that there be present in the soil 


nitrogen in a form available as plant food. During the ripening 
_ stage there is little increase of total nitrogen, but the amide nitro- 
gen is transformed into albuminoid nitrogen. 


NITROGEN-FREE EXTRACT. 
It is in the nitrogen-free extract or carbohydrates that the 


ee - greatest increase has taken place, and to learn what is the nature 


Pee re hea 


_ of this increase was the object of our further investigation. 
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Amount per acre for different stages of growth. 


Glucose. | Sucrose. | Starch. — 


; Pounds. | Pounds. | Pounds. 
July BO cies chmedas weal ras "PASBCIlOA Succc% corre ees 58.28 9.06 


August Daf Gere ee et Silked acters. 300.41 | . 110.80 491.25 
Raat .o Nals ase ewes: aot In milk .is.:... Soe 664.98 129.00 706.74. 
er Of p14) Oe) i Be ae ee a rite GIAR60 Sec eae aveee e 720.20 95.06 1734.96 
September 23.............. Bae i Ripe citic-e tas 538.42 148.86 2852.86 
¢ is pa Eee 2 














The total starch per acre increased more than twenty-three 
times between tasseling of corn and harvesting, a period of fifty- 
five days. From the stage of glazing of corn until full ripening 
the increase in dry matter was 716 pounds, the increase in 
nitrogen-free extract, 587 pounds, while the increase of sugar and 
starch was 989 pounds, or greater by 273 pounds than the entire 
gain in crop. That is, much of the nitrogen-free extract which at 


period of glazing of corn was in the transitory state had been 


translocated and transformed into sugars and starch. 

The conclusions reached last year with B. & W. corn are in 
the main borne out by the present season’s investigation, and the 
results of two years’ work given in a short summary are as 
follows : e 

| CONCLUSIONS. 

1. That the greatest weight of green fodder is between the 
period of full silking and milky stage of kernel. | 

2. That the total weight diminished after this date but the total 
dry matter increased. 


3. That as the corn approaches maturity the per cent of amide 


nitrogen diminishes, while the albuminoid nitrogen increases, Bi: 


thus seemingly increasing the feeding value of the crop. 


4, That the sugars and starch increase rapidly during the latter 


period of growth and maturing of the corn plant, and that these — . 


are the most valuable portion of the nitrogen-free extract. 


5. That between the period of glazing and full ripening of corn — 


- there was a large increase in amount of sugar and starch. 
6. That for the greatest amount of nutriment, considered from 


_ a chemical standpoint, corn should not be cut before it has well — 


ripened. . 
7. That the B. & W. corn can not, in ordinary culture, be 
matured in this latitude. 3 


6 el ee ad 
Lert 


“< Da is 
. 
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DIGESTIBLE MATTER. 


On this point at this date it is impossible for us to give definite 
information since our experiments in this line are not yet 
completed. Two silos have been filled, one with B. & W. corn 
at watery stage of kernels, the other with King Philip corn 
fully ripe. Ata later date these will both be opened, the silage 
analyzed and digestion experiments made. A second lot of King 


Philip corn from same lot as put in silo was left for field curing 


and a third lot was put in barn-loft for curing. These will be 


carefully analyzed and their digestibility determined. When 


x 


_ these experiments are completed, we hope to have data which will 


more fully answer the question as to total available nutrients of 
the corns. : 

Artificial digestion serves to give us a pretty definite knowledge 
of the digestibility of the albuminoids of foods and by this means 
we find that for the several cuttings we have: 


Albuminoids 
Total albu- digestible. 
ng minoids. Lbs. Lbs. 

MEINE oe eh oe dan iean aie cok es 239.77 LEFI3T 
Brked.. .. <2 11 SR ig AE a ap Pah ik epee aE 436.76 205.79 
MR he ca NS ean Bhs atte tae 478.69 207.03 
Tee oe SY aN Sis GW a els ite 643.86 315.42 
eI Ss ees rd, a eine 677.78 326.21 


—_— ———- —_—_ —_—— 


An inspection of the above table shows two periods of rapid 
increase in digestible albuminoids. These figures correspond 


- with the periods of similar increase in total albuminoids. Between 


the period of the corn silking and the kernels in milk there is 


almost no increase in albuminoids, and the same is true between 


the glazing and ripening period of the corn although a rapid 


- Increase of starch is made. 


CATTLE FOODS AND FEEDING RATIONS. 

With the aid of Mr. Whalen, assistant chemist, Bulletin No. 17 
was prepared for publication, and as much careful labor was put 
upon the work, the Bulletin contains matter for reference worthy 
of a permanent place in the annual report, and is reproduced with 


few slight changes. 


ibe 
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INTRODUCTORY. 


No question in the range of agricultural subjects discussed is 
awakening more interest among New York’s 350,900 farmers than 
the subject of cattle foods and their economical use in feeding 
rations for the production of milk and its products, butter and 
cheese. This being true, itis believed that the information derived 
from scientific investigation, along with the practical experience 
of New York cattle feeders, will be welcomed by our dairymen as 
one advance step towards successful dairying. 

New York State has one and a half million milch cows, prob- 
ably producing on an average less than 3,000 pounds of milk per 
year, and the average annual butter product per cow for the State 
is undoubtedly less than 130 pounds. This should not be when 
there are whole herds averaging 300 and some 400 pounds of but- 
ter per year for each cow. Animals producing these by no means 
phenomenal yields, are not confined to any particular breed and 
are often grades of our so-called native or no breed animals. 
Proper selection, systematic breeding and judicious feeding have 
produced these profitable animals and herds. What has been 
accomplished by the few should be striven for by the many and 
feed must be a prime factor in developing the ideal dairy animal 
or herd. Careful breeding and selection must hold the most 
prominent place, but breeding and selection unless accompanied 
by good care and judicious feeding will ultimately result in ~ 
failure. 2 

In the following pages are brought together tables, with proper 
explanation, showing the composition of cattle foods; the diges- 
tibility of such foods; the amount digested from various foods in 
general use and finally are given several feeding rations together 
with those rations fed by a few of the farmers in different parts of 
the State. | } 


CHEMICAL COMPOSITION OF CaTTLE Foops. 


Terms used. For the full explanation of terms used we must 
refer the reader to Bulletin No. 14, New Series, or the annual — 
report for 1888, page 235, where these have been fully explained. 
As guides, if the reader will remember in the expression of fodder 
analyses that albuminoids, protein and nitrogenous matter are all 


the same, and when he reads these terms think of lean meat, the 





re 
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white of an ege and gluten, the gummy part of wheat, then he 


_ will know what these products are like. Whenever the term fiber 
-oceurs think of paper as a good illustration. Remember that 


nitrogen-free extract and carbonaceous matter are the same, and 
sugar and starch are the purest forms. 

In table A is given the chemical composition of a large number 
of food stuffs as analyzed at this Station. 

The great variety given in table A includes the most of the 
foods with which the farmers of New York State have to do. 
These tables represent the per cent, or may be taken as the num- 
ber of pounds of each 100 pounds of the food. ‘To illustrate, take 
the first, Timothy grass; the table means that in 100 pounds of 
this green grass there were found 57.3, pounds of water, 2,8; 
pounds of ash, 3,33; pounds of albuminoids and the same for all 
the other parts. : 

TABLE X. 


Chemical composition of foods. 





























1h fa) 
Z eal 
‘Ors O he 
at}. = ag 
GRASSES, CLOVER, ETC., IN BLOOM. Fo (pe S as 
fab) ;O Oo 
Baa) Bo tp Behe 
= < = s) ZA Fe 
PROMI U TEMG Ting vasia'~ sc ed is dns ene goa cose cess 57.31 2.08 3.23 | 13.88 | 22.64 1.36 
Timothy, 1888. . CAR aie: Pais pais, pore [a ak oy A Is) 1.41 2.50 | 11.54 | 16.36 1.10 
Timothy, seed gi 2s eae aS A no 48.14 2.25 SOR TBS16 me eeGere 1.45 
MORTIMER ASB ores ok otto ode cov slCenadeniceecees 71.48 2.14 2.65 | 10.23 | 12.29 a eb | 
Kentucky blue or June grass............... 58.76 2.03 83.18 | 13.29 | 91.27 1.47 
MEN EEOMGUOA.. «ac vices u'ceesceddemsecse®s 68.70 1.27 2.44 | 10.938 | 14.82 1.14 
PEI OBC OW Ob vc xc coco<eid-oceccasecaeccess| 69.46 1,73 2.60 | 10.63 | 14.38 1.20 
CES SEED WS 3 20. © BIL a ag ol 72.63 1 3.12 8.66 | 12.72 1.16 
See an ISOPITISU Tl. 6 ov dhe cieletas ok eke eee 62.58 2.35 3.33.| 12.49 |. 17.96 1,29 
NV OOCMIMCRUNOW SFASS <0 ons.ccs: cess pecviceces 55.55 2.16 2.86 | 16.29 | 21.82 1.32 
PSO TUS TALLY O WILLA ace see cc cncniels tceciadee 57.62 1.88 3.31 | 16.30 | 19.44 1.45 
SORIA) STABS oco.. tscee get assetessceces| O1.41 1.57 FO e404 47008 1.16 
WORE Y GG WALSIGH asin occ See Cd le sais c'ssle ce ose os 78.46 1.59 1.28 5.62 | 12.16 89 
ESET SESTECIEISIENS Gy Roe Oe Pr Ae a 79.20 1.45 1.56 6.24 | 10.56 .99 
INEOOTIEMIEL COL CLOV OI sc) cwews cis bcc ccche ctw e'saien 68 .34 2.05 4.51 9.77 | 14.03 1.30 
BME VAT yor, oc une uniotcle ove. nis.t)é 6 Wetiod bc 17.29 1.95 3.66 5.32 10.76 1.02 
BNEEIAEG SPER WNP e Che 9.85: cols so oh ocaly spine te OO gs 718.23 1.79 4,42 4,70 9.44 1.42 
een PATOCLOVOEE 5 Saas sie te orcs wie chek eee es 69.20 1.61 3.52 | 13.12 | 11.45 1.10 
UIP PLLA LIN Ss ais dina vis ona scene 50 seme 67.46 2.95 5.91 | 10.51 | 12.02 1.15 
NaN MIRED ors a. oh cea ids e ban biG a aedoviens 78.52 1.37 3.40 6.31 9.29 1.11 
BIOBE TOT GUGRG Joi cts deve wile scence odes ee gee 60.35 1.85 3.17 | 18.05 | 20.46 4:35 
FoRAGE PLANTS. 
Sorghum, average of three ................. 84.00 au i .9T 5.23 8.60 43 
PEC NMM aN OO! CANG. cscs ces cacite os on ea ss 82.44 74 TL 5.94 9.32 39 
By TOTALITY FR) oir. iste oats iS 0 oo Se ee Chicalne 5 80.65 99 1.54 | -6.10 | 10.14 58 
Ensilage, maize fodder ........... are rib 84.14 .96 1.00 5.14 7.92 84 
Ensilage; maize stover.....:....ccecsseccsss 59.29 1.72 3.62 8.11 | 24.80 2.46 
enone: ATA STOSS cs ccs. eee e nc se 60.51 2.75 3.30 | 13.60 | 17.61 2.33 
Ree eae oianie ob ida cies v0.9 de pee ese hela 84.06 1.83 3°12 3.48 6.91 .60 
gor a ntenlat Renee aissvels ut alec suas ke meres stele ee 69.87 2.38 3.34 8.36 14.90 1.15 
EEG UFO RAIL Vitec sc craic sas s.cuce be senpelee cts 84.36 2.45 2.94 2.61 7.13 61 
TEC ken i cag Saseccccceeccnestees 79.04 1.47 2.85 TeTT ls OP SS 1.05 
Oat and pea forage.. Fe eile fhnt ceed acon 1.66 3.97 7.98 | 10.32 1.26 
PU ORVION STAGS ices sci ave sos svicwsVacecsees 73.49 179 3.45 7,81.' 12:48 1.10 
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Taste A — Chemical composition of foods — (Concluded). 
of 3 
ce Ney 3 as 
ce}. ae 
ROOTS, TUBERS, ETC. re aC a 2 g 
= a me a ee ya 4 
oS ra 2 = = eI 
Ee < < o Z; ca 
Sweot potatoes .......2vessc cv. rer errr ee 74.38 1.34 3.56 2.14 | 17.98 60 
POtatOOR ac cc sss bisics 3 peg caldeis'ee as ces lip Uaioe 's 78.49 84 2.42 .68 17.51 06 
Cabbage, outer leaves.......5. Hcbecee cc eees 89.86 1.35 1.83 2.98 3.51 47 
DMA PNIDS ok k oe hee sachs caoe se eet veh aa sdeewes'ye 92.40 .72 1.25 1.20 4.20 7k} 
PI DEANE soo oe oo ov a cies? Ska Pe rae ae 92.27 63.41 115) See - 16 
bP delle |: aoe ae Meas Deere oP eet 94.41 | 1.09 1.03 1.00 2.40 07 
CA TTOLE re ocs a winioin a o's elem bibles <\cetnruie'ee,0\¢ ele siete Serale 91.13 1.00 1.08 1.41 5.09 .29 
MOICIS oe. crcictes ta ks ak piplcltine’ ic a'> ayy ervin shel atele ae.» Siero -| 87.41 74 1.99 3.42 6.04 40 
DAES wid.kelk ncaa ca ne Oho boda an Serene pamcaaa os 89.26 45 1.09 65 8.31 24 
MP ORIALOOS cass Caw cceccccccnceccceececncevioe's 91.26 .13 1.00 70 5.84 AT 
BtTiING DEANS 2 e220 cece ec enec cc secs ececesrc es 83.46 .83 ye as 2.58 10.04 34 
Apples, SWeCt 0.1.0. et creseecerses ieee: 77.30 46 .50 1.27 | 19.96 41 
HAYS. 
Timothy, in bloom....... PE here. serene te eye 15.35 4,16 6.59 | 26.88 | 44.33 2.69 
‘Timothy, in seed... .... ge eeree Pere ers ot 15735 3.65 5.34 | 29.65 3.65 2.36 
Orchard: ZIrASS .. ise cececces cs vee RE St Bo 15.35 6.13 819884 She 3.53 
Mixed hays............ Ne eceins eke Wark caratiee ta eeoel 4,92 6 37 | 32.30 | 39.15 2.46 
Pat TOr, 10. DIOODL 1 os eccs sae cab ad<Selnsane a4 15.35 5.50 | 12.05 | 25.99 | 37.63 3.48 
RIBIRO CLOVOE ce isco Comsae rae cl dks evita seas 15.35 6.55 | 11.44 | 24.95 | 38.37 3.84 
CIOVGr. LOWED... de. ss secs AES pair ea eas ot ao 14.33 6.23 | 11.08 | 28.80 | 36.36 3.20 
Lucerne or alfalfa ..........<.. Taree ope een ips eS La Ip. 6.69 | 13.81 | 27.28 | 34.97 2.26 
ieee 
VV OM TLS ET SEW ciece sisloicinic’s aleisie@ els lero w e/a siniminia’e ia 17.86 4.16 2.98 42.74 31.04 1:22 
‘Oat straw.. Se teineleie ese tas sero os 4.83 2.35 36.77 37.97 1.80 
Maize stover (field WULEd eis oe ae OO 3.62 $.25;1_ 18 Ase Sees 1.21 
Maize-BtOver.Uin DAI) 2 c5 c's. de es conv ca caue 22.63 5.35 6.47 | 28.43 | 35.87 1.25 
Soja bean fodder 6. ..0,.526.-.0.0. 7 aes hee: et leeOL2908 8.37 8.42 | 22.34] 38.29 1.35 
GRAIN, MEAu, Etc. 
COrn aceon. cs ak, Loa aaa intone oh ataae tale iaie.« aioe aackiors 10.54 1.57 10.86 2.31 69.21 » 6.61 
‘Corn meal..... pe it eats POE ep toe WSS 1.30 8.80 1.74 | 67.26 3.82 
Wiiteat, WLDLOMs cas basic oh cet snDinion iia ee we Leela god 1.57 11.81 3.11 68.57 1.63 
WV ATOR PiLOULE se rapes caplete ne eeieiaie.s Tam tucexere torent 13.26 .38 10.50 1.21 73.62 1.03 
CPR ai een asp aie awe aie naa s wi sreusih nai ace epee tae RI 2.98 L2319 13.58 54,18 4.79 
Pea meal ...... See ae st ewan cieesiie Pita ok 12.08 2.61 21.37 11.06 52.02 .86 
IDES Oe oe ears as Vee cee'e ri Se 12.39 3271.|. 22-17 7 21.1: 53.24 1.88 
Sunflower seed ............. eae, Sale ae 12.68 8.00 | 15.88} 29.21 | 18.71 20.52 
BY-PRODUCTS. 
WOOL OTE hcccls oc tene cassie ve ajejshaveeteles Cae eas 2 13.71 5.53 14.56 10.83 52.26 3.11 
BTR ESEIEEL oc cestde «cn'areistotiors seialetere Sere tets cease ee 14.75 5.27 16.38 6.36 52.66 4.58 
Waist ee wae Lie sn weaker oe cee cob ae 12.41 3.61 | 15.62 4.22 | 59.66_ 4.48 
rawOTSoOTAS oot ms ieee et oe aerate ore eee 76.60 .94 4.82 3.82 | 12.53 1.29 
Corn feed (starch FOCd;:OtC.z) ose wccnusts Peo 65.40 pil 5.96 8.41 | 21.51 3.51 
BOPTHEGU (OLY) vcs tens cos coneeecee ate eee are 6.00 ma 16.04 13.02 58.14 6.08 
ATlOtONnuNnealesas tose: sth cnecas oem Fn nee as 16.49 .74 | 21.39 5.62 | 54.87 6.89 
AIS OCU TOR Len Seen cae cess oe ee 9.83 5.13 31.52 11.54 34.95 7.03 
WotonskGOd MNOAl tvs ace nt ccs chee weeereenes 11.06 7.39 | 40.56 3.56 | 23.86 13.57 
LOU ye FOOG swe cee ae et co be seitttrnes nace ee 12.06 2.61 | 11.56 5.02 |. 63.31 477 mola 
Buek whet Wise sess te coms vee ewes make ee * 7.50 1.96 4.86 60.71 34.13 -, 84 
RYO DLAI «cs n.d ees RL ORSiMatT IO Sie ee diealaae ha wie eee LOC Om 4,46 15.87 5.06 60.14 3.89 
Palin-MU MOA Mee cpes Se hots eh inkcn  ceiee ere 8.23 3.53 16.29 25.79 33.34 18.82 
MISCELLANEOUS. 
‘Castor pomace Sos Vode cs Moye ee Tis eee eee 6.36 | 385.00 | 31.06 | 10.76 16.82 
WPAN COIION:iios.c bo he sabes SOUS oe hab oe eke 92.35 1.18 1.83 1.14 3.04 46 
MUGS DIANG seid n Cease oe sea e a eee eis hee tae 97.06 48 .62 65 1.10 -09 
WTSI OM Binks ai coccec et cts ths Gee lenccloamioees 89.15 .85 6.08 .16 9 37 .79 
PALQLLEY GALT TU ote o ts aie Sh oben Ov inp cateaaent  ole ae et iee OO OF: 2.79 2.10 3.09 10.56 .62 
AMAR CRISTO sas. Cabae ee eiseaeans er Pe et 2.40 2.05 7.28 11.20 1.68 
PROB TT ite LO Sb rete onc Uaptento eas en ice hte : 4,21 941-4 SIS 3.62 | 25.83 36.56 
Peanut shuck Lae etele a<d ois.cith eevee old law trace selmuete ee 6.06 ait 12.81 53.26 18.39 6.71 
PORN CAWINIG: hes kas nanou ces suecna ye eg 6.25 5.64 | 12.65 | 27.34] 34.00 14.12 
MOTH: CO crc tein soar che. epee Scassubeeee ce eee 21.55 1.55 $28 31.60 43.38 24. 








* As harvested. f hoe 
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AMERICAN DIGESTION EXPERIMENTS. 
There have already been made in America about forty digestion 


experiments, but as the results are maccessible to nearly all, I 
have brought together in Table B all those which have come 


under my observation. This is a good beginning, and it is gratify- 
ing to see the manifest desire on the part of feeders for more 
information on this subject. In the future it is hoped more atten- 
tion will be given by investigators, to determining the digestibility 
of rations such as are being fed in practice by our most progressive 
feeders. 

As is well known, not all of the food eaten by an animal is 


digested, and the figures, called coefficients of digestibility, given 


in Table B, mean that the per cent indicated may be expected to 


be digested. For the benefit of feeders I have made the calcula- 
tions and given the results in Table C and following tables, so 


that Table B is more for reference in future work. 


TABLE B. 
Coefficients of digestibility. 

















Dry sub-|Albumi-| Crude | Nitro- Determination 
FOOD. : gen-free Fat. - 
stance. | noids. fiber. tan made by. 
LU oe a 65.7 60.4 62.1 71.8 51.5 | Jordan. 
PEETOCLNY cnc watws 0.0 0+ 54.1 55.5, 51.7 61.0 34.6 | Jordan. 
2 SE ne ee (ae 42,.1° 52.0 65.7 47.6 | Jordan. 
PA TIVO GN Vea care ost «vrs «0 51.6 45.2 42.8 58.9 55.0 | Jordan. 

- Orchard grass ....... 60.0 60.0 66.7 57.3 7.4 | N. Y. Exp. Station. 
Orchard grass ....... 57.5 60.9 60.0 55.3 55.4 | N. Y. Exp. Station. 
~Orchard grass ....... 54.4 58.5 57.5 54.4 51.2 | Jordan. 

OS « SE ee eee 57.6 60.4 61.2 59.1 44.2 | Jordan. 
Witch grass.......... 59.9 64.2 67.6 62.1 60.0 | Jordan. 
Wild oat grass. 59.6 48.6 65.1 62.1 38.2 | Jordan. 
POPPE AT bs Ss oc eee 39.9 56.5 36.5 49-2 70 | Jordan. 
BCR Y irae isc aces Glo sola eee 49.0 49.0 58.0 0.0 Sturtevant, 
PTO LYS von. os 54.3 46.9 46.8 55.8 50.0 | N.Y. me Station. 
Clover ran pod. 51.7 49.4 47.5 57.6 42.6 | Armsby. 
Alfalfa hay .. rey 59.4 68.8 43.3 71.8 48.4 | N. Y. Exp. Station. 
PUPAL) DRY? cg cesses c| vce sneee 77.0 49.0 64.0 54.0 | O’Brine. 
_ Alsike clover...... ited 61.9 64.0 51.0 74.1 35.1 | Jordan. 
Alsike clover...... .. 54.9 55.5 46.2 64.1 53.2 | Jordan. 
&. —- White -clover......... 66.0 73.2 60.6 69.5 50.6 | Jordan. 
Me SIGLOT CUD oa. 5c. 5s sone 56.1 56.3 41.1 66.9 69.7 | Jordan. 7 
» White weed...:....... -5T.8 58.4 45.5 66.7 62.0 | Jordan. 
Meet At Straw «6 secs s ees 50.3 ? 57.6 53.2 38.3 | Jordan. 
Wee Maize fOddeCr =. co... cst este eee 78.0 70.0 53.0 52.0 | Woll. 
BNEBIZO. LOUGOL. cs 6. c00} sec ees es 49.0 67.0 61.0 73.0 | Sturtevant. 
=~ Maize stover........ 62.0 52.0 66.0 64.0 52.0 rmsby. 
fm =-7Mnize ensilage.......|\..+- sa. 49.0 69.0 67.0 90.0 | Sturtevant. 
Maize ensilazwe.......| ......5- 78.0 74.0 56.0 73.0 | Woll. 
Soja bean TEE ete Cap Raa 70.0 58.0 82.0 54.0 | Sturtevant. 
0 Sk a eae ee 73.6 79.1 79.6 70.6 74.2 | Frear. 
Malt sprouts......... 67.4 80.3 33.8 68.6 100.0 |. Armsby. 
Cotton-seed meal.. 80.8 88.2 0 67.3 100.0 | Armsby. 
OPN Meal ces el. se. 86.7 56.9 ? 85.2 87.0 | N. Y. Exp. Station. 
Re wworn Meal -......,...:. 82.6 |: . 69.7 ? 89.1 96.9 | N. Y. Exp. Station. 
Pe -Oorn meal............ 89.5 86.1 29.4 94.2 81.7 | Jordan. 
Corn and cob meal... 76.6 AGT 28.5 83.6 82.0 | Jordan. 
Whole corn........... 82.5 68.7 38.3 88.8 45.6 | Jordan. 
POTALOGS Oi . bss oie eves « 77.0 44.2 ? 90.9 13.0 





| Jordan. 
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Per Cent or DicestiBLe Matrer in CaTriE Foops. 
The chemical composition of foods was given in Table A, and 
in Table B their digestibility, as determined by American inyesti- 
gations. In Table C is shown the actual amount of these various 


foods digested by animals. I have used American figures so far 


as we have them, and drawn from the German tables for the 
others as given in Armsby’s Manual of Cattle Feeding. 


Table C shows the per cent, or pounds of digestible matter in 


100 pounds of the various foods. As an illustration let us take 
under meals, corn meal. We find that in 100 pounds of the 
average corn meal there are 72.14 pounds of dry matter, six and 


thirty-five one-hundredths (6.35) pounds of albuminoids, and so 


on with any other food. 
From Table C it will be an easy matter to estimate pretty 


closely the amount of digestible matter eaten per day by animals, — 


if we know the amount of food they have eaten. Let us suppose 
that a cow is eating fifteen pounds of red clover hay each day, 
In table C find under hay, red clover. Multiply each set of 
figures given for red clover by the amount of hay eaten and we 
‘at once have the amount 'of digestible albuminoids, etc., eaten as 
follows : 


Digestible 


Clover eaten. matter eaten. | 
ounds. 
Dry matter: 2.26.2. Reagae ts meatarpreiiale pena tentar 43.76 x15 6.56 
ALUN OLB. Ve eo ee pesos Uae ieee ane aie 5.95 x15 .89 
Gyide Tbet ss c8 ite ces Se os Bare ee ees ere 12.3615 1.85. 
Nitrogen-free extract ...................4. 21.67 x15 3.25 
i Si 24 te Ge EOE pe IK GE PRS TL A ya el Yee, 1.48 x15 -..22 





In just the same way from this table can we estimate pretty 


closely the amount of digestible matter that is eaten by any 


animal if we only know the pounds of food fed each day. 


ee: 
—_ ., £m 


ve 5 ea see — 
ee <P 
ee. 
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TABLE C. 
Showing per cent digestible matter. 
: Dry | Albu- | Crude) Nitrogen- Nutritive 
GRASSES, ETC. matter. |minoids.| fiber. free | Fat. ratio. 
extract. 
Timothy (in bloom) ............. ot te O0 1299 5.75 10.26 54 PAs 
Timothy (seed formed).......... 28 .88 1.60 9.06 16.75 71 1 10:9 
CREPE OBS sco ica ss dks deveers 16.11 1.56 6.19 6.79 .65 1: 9:4 
Kentucky Blue ..... OP ere eRe 23.65 1.92 8.13 12.57 65 gest hes 
Medium red clover .............. 16.37 2/93 4.64 8.08 55 1216.3 
NS Ley 01 OSS Cent ghee aa ee Me 12.87 eT 2.52 Tes 50 Pei | 
PAP OREIMAOE OPS 2, goles ns peededics 19.32 4,06 4,55 8.63 56 1: 3.6 
FORAGE PLANTS. 
Sorghum,* average of three....| ........ .60 3.14 6.71 87 ARAL FeG 
PPP AT DOL Ss teas. ces c cess | sceccns 73 3.56 vB hy 35 1; 15.9 
Ensilage, Maize fodder .........| ........ .49 3.54 4.90 .76 12129 
Ensilage, Maize stover .........| ........ 1 77; 5.60 16.61 2.21 x Rennie Sy; 
HOUSE GOED O, ..6 ss ES asta Set nee eee T1412 4.39 6.79 44 1: 19.7 
Roots, TUBERS, Etc. d 
: PRGEETOOM t cosiGae ss cence e'eslootvesdes 16.56 1.07 ? 15.91 .08 1: 156 
_ Cabbage leaves* (outer) ........] ........ TGs at. 3.51(?) .28 A Regie; | 
Hay. 
Timothy (in bloom) ...... RA to 47.15 3.21 | 13.38 27.79 1.32 1: 13.9 
Timothy (seed formed).......... 47.15 2.60 | 14.76 26.37 1.16 1: 16.9 
MPECTIMIO PEASS ies vat. l ect cetss. 47.83 5.28 | 18.53 19.66 1.90 1eeC Sit 
SS ORS SAS a a ane en 46.26 3.05 | 15.47 22.47 1.23 125134 
MTU WOE cds Seta Ja cdck oo sess 43.76 5.95 | 12.36 21.67 1.48 1: 6.3 
PIGIRG GlOVOR. veces ccccctcvceacs ce 48 .00 6.59 | 11.82 25.55 1.62 Larges 
STRAW. 
REM RTE a oc cio’ cad dine cet s| meds scms ST 99 399 12.42 .33 1: 46.0 
UPI oe ee i, sc ccs sees swe 42.11 .42 | 21.18 20.20 .69 1: 102.3 
Maize stover (field cured) .... . 31.61 1.64] 12.49 15.08 .76 1: 17.9 
Maize stover (barn cured)...... 47.97 3.26 | 18.91 22.42 .78 TL 13%3 
GRaAtIns, MEAL, Etc. 
ay age Dae a a 72.14 6.35 51 60.94 3.30 1: 10.9 
Nala ae occas bce ccslitcewe cae 9.02 2.85 39.48 3.93 ie 638 
MA re sn gins ccc enon cast ocewsces 18.81 8.18 50.46 50 12, 3.2 
BY-PRODUCTS. 
EAVES sc ccd cp iss coe aces dc} aces oo 2 12.81 2.17 41.81 2.49 1: -3.9 
URONIC MEAL a cisco ccc cccs cc csc| cocpeace [Wa 10 7g toes 12.53 (?) 1.03 1:. 3.6 
Worn. feed (fresh)... ic........16. 30.10 4.30 1.00 19.47 3.03 1" 6.6 
Gorn Teed (Gry). ooo... .ccce ee 81.78 11.58 3.83 53.62 5.25 Ts. Bik 
MRE ROLE Ss inc eS oS erchc<eveel sc egedes 27.42'| 3.00 31.80 6.40 Pr i18 
3.57 Yee ie: 


ee oo I ee 
‘ 


OTe ae ee 





Cotton-geed meal................ 71.86 35.77 .0 16.06 13. 








*The digestion coefficient for the foods marked with a star are from the German tables 


Amount oF DigEsrisLE Marrer in Carrie Foops. 


The great interest manifested by the farmers of New York 
State in all questions of feeding has led me to calculate the 
amount of digestible matter in our more common foods. By 
referring to Table D we can find all calculated the amount of 


yy digestible matter in one pound, five pounds, twenty pounds, twenty- 


five pounds, and 2,000 pounds of the various coarse ,fodders ; in 


a the grains, meals, etc., the amounts are given up to as much as 
_ will be likely to be fed per day. -The reader will notice in Table 


13 
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D that the term crude fiber and nitrogen-free extract do not 
appear, but in place of those we have carbohydrates. Carbohy- 


drates includes the crude fiber and nitrogen-free extract, and as’ 


aids to memory let the reader bear in mind that sugars and 
starch in foods are the purest forms of carbohydrates. From 
this table (D) it will be an easy matter for any farmer to get 
a pretty fair estimate of the amount of digestible matter eaten by 
his animals. These figures must not be followed too closely, for 
no two foods will be just the same in composition nor two animals 
will be found just alike in their ability to digest and assimilate 
food. They are intended simply as guides to the thinking farmer. 


As an example to aid, let us assume a case of feeding a milch 


eow of 1,000 pounds live weight. A farmer finds his cow is eating 
per day about as follows: 


Pounds. 
SHOVEL, NBvL Mes pipers swe epee Hie ats 6 clk Wt hie agke hae ee 15 
Maize ensilage 2 xc is lea baw eb bw 0b ie ele 25 
Gorm mMeabwe ie. s Oooh Ree EG ie Pls Sea le A he ee 5 
AV eon tebrans cons. wae oe ae Als tives» 2 yates ne 3 


By referring in Table D to hay, ensilage, corn meal and wheat 
bran, we can find the amounts of digestible matter in one day’s 
feed or ration as follows : 





Albu- Carbo- 
minoids. | hydrates. send 











CUOVOY BEG 1724 8s eos Se Seb eee Oe ed Ms mC ee Caesars Se .89 5.10 22 
PANS AR CO. Vie. vin cxice So chan ahi ah dey eye te asle ere Ree meena ale 12 2.11 .19 
COPE IN OEE creck ise ch gona cin ies cod ban momenta AOE peta caste heals .32 3.07 .16 
WHOAtDIAN 60. 6.t 5. cee bes va apie, 48g PS chee bade AD a Ram Pe phe ee iS .38 1.32 .07 

“q.qr |S -aeeoepe ae 


Thus we find that the animal was receiving per day, of digestible 
albuminoids, 1.71 pounds, carbohydrates, 11.60 pounds, and fat, 
0.64 pounds. A little later we shall see that according to German 
standards this ration is not properly balanced for the best results 
in milk and butter production. With very little difficulty anyone 


should be able from these tables to estimate pretty closely the 
amounts eaten by his animals, and then one will be in a way to © 


judge which way to vary the feeding. 





- Lucerne or Alfalfa ............... 


; Sorghum (Early Amber)........ ; 
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TABLE D. 


Amount of digestible matter. 





GRASSES, ETC. 


Pimorny.Ait DIOOM).: <<. 5 0s0 ces 


Timothy (seed formed) .......... 


WIP TEPD TORS «2. ccccnacevetceses's 


Kentucky Blue grass ............ 


Medium red clover............... 


TTICOLEN OVO, fcc.scsccseepecsacee 


FORAGE PLANTS. 
Sorghum (average 3)............. 


MR POTEGOTE (05 os cilaas cesses sca 


Ensilage (maize fodder) ......... 





Weight. 


5 
10 
15 
20 
25 











Dry 
matter. 


917 
833 
749 
.666 
.582 
6 
288 
444 
.888 
.332 
- 776 
-220 
00 
.161 
805 
611 
.416 
222 
.027 
-20 
236 
.182 
365 
547 
. 730 
.912 
00 
.164 
.818 
637 
455 
274 


& 
Om oh 


On 
-] 
Astor oe 


co 
bo 
© OUR Cob e Dor Oh 


~ 
J 


oc) 
nS) 
a Oh 


bo 
>) | 
160 DO 
oO 
pe 
H~ 


eeeeee sees 


eeoerecesae 


eee reesece 


eorseeesees 


sees eee eee 


Seer esse ee 


eeeeeesses 








32 


31 


38 


44 


42 


12 


22 





Pounds. | Pounds. | Pounds. 
1 .183 0122 


.061 
.122 
.183 
244 | 
.305 
24. 
.016 
.080 
.160 
240 
.320 
-400 
.00 
.015 
.078 
156 
234 
.312 
.390 
20 
.019 
.096 
.192 
288 
.384 
.480 
.40 
.022 
att 
223 
.334 
446 
557 
60 
.021 
- 105 
211 
.316 
422 
-527 
20 
041 
203 
406 
.609 
.812 
.015 
20 


.006 
-030 
.060 
.090 
120 
-140 
.00 
007 
.036 
.073 
.109 
.146 
182 . 
14. 
O11 
.056 
112 
167 
224 
.280 
40 
.005 
.024 


40 


60 


349 


Aipumt. \Carboh¥- 
noids. 











99 
drates. Fat. 
Pounds. Pounds. 
.160 .005 
.800 .027 
1.601 054 
2.401 .081 
3.202 .108 
4.002 135 
320.2 10.80 
.258 007 
1,290 .035 
2.581 .071 
3.871 .106 
5.162 .142 
6.452 Pa be by 
516.20 14.20 
.129 .006 
.649 .032 
1.298 . 065 
1.947 097 
2.596 -130 
3.245 .162 
259 .60 13.00 
. 207 .006 
1.035 032 
2.070 .065 
3.105 097 
4,140 .180 
5.175 .162 
414,00 13.00 
£97 005 
.636 .027 
1.272 055 
1.908 .082 
2.544 .110 
3.180 .137 
254.40 11.00 
.097 005 
484 025 
.969 050 
1.453 .075 
1.938 .100 
2.422 175 
193.80 10.00 
.182 .006 
659 .028 
1.318 .056 
1.977 084 
2.636 .112 
3.295 .140 
263 .60 11.20 
.098 004 
.492 .018 
.985 037 
1.477 055 
1.970 .074 
2.462 .092 
197.00 7.40 
.107 .003 
536 .016 
1.073 .033 
1.609 .049 
2.146 .066 
2.682 .082 
214.60 6.60 
-112 .004 
.559 .022 
1.118 044 
1.677 .066 
2.236 .088 
2.795 .110 
223.60 8.80 
084 .008 
422 .038 
844 .076 


7 eee S eae ae Mas 
pe “apr 


Sab 
». dia 
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Taste D— Amount of digestible matter — (Continued). 
. Dry Albumi- | Carbohy- 
GRASSES, ETC. | Weight. matter: noida. dentow Fat. 
FoRAGE PLANTS — (Concluded). | Pounds. | Pounds. |} Pounds. | Pounds. Pounds. 
Ensilage (maize fodder)......... Bilis te neere .073 1.266 114 
D0 Hs sae ahebcbe vis .098 1.688 152 
LOW cote 7h22 2.110 -190 
DOO tokens & svar: 9.80 168.80 15.20 
Ensilage (maize stover)......... Le aes hiv. es .018 222 .022 
BEY pmlemte dE ware .088 1.110 .110 
TU.bve wine ahs aa Wi 2.297 .221 
1B Pisses eke . . 265 3.331 331 
20 a erate otis 304 4.449 442 
0 Ri, Se preg" 442 5.552 552 
2,000: see eee 35.40 444.00 44,20 
Hay. 
TRaMOEDY, (DlOOM)<. 0. ccclemahocee Seatac 4715 .032 .412 .013 
1 2.357 .160 2.058 .066 
5 4.715 821 4.117 132 
15 7.072 481 6.175 .198 
20 9.430 .642 8.234 . 264 
25 11.787 802 10.292 .330 | 
2,000 943.00 64.20 823.40 26.40 
Timothy (seed formed) .......... ul 4715 .026 411 .012 
5 2.357 .130 2.056 .058 
10 4.715 .260 4.113 .116 
15 7.072 390 6.196 174 
20 9.430 .520 8.226 . 232 
25 11.787 .650 10.282 .290 
2,000 943.00 52.00 822.60 23 .20 
Orchard PrASE sites cese ade aston 1 .4783 .053 382 .019 
5 2.391 . 264 1.909 095 
10 4.783 .528 3.819 -190 
15 7.174 . 192 5.728 . 285 
20 9.566 1.056 7.638 .380 
25 11.957 1.320 9.547 475 
2,000 956.60 105.60 763.80 38.00 
MITROUCUAYS soca cic cake ccews Sian i .463 .030 379 .012 
5 Deals .152 1.897 -061 
10 4.626 .305 3.794 .123 
15 6.939 457 5.691 .184 
20 9.252 .610 7.588 246 
25 11.565 .762 9.485 .807 
2,000 925 .20 61.00 758.80 24.60 
Red clover ......... Noa rca her Cee 1 .438 .06 340 .015 
5 2.188 297 ~ 1.170 074 
10 4.376 595 3.403 .148 
15 6.564 892 5.103 222 
20 8.752 1.190 6.806 . 296 
25 10.940 1.487 8.506 .370 
2,000 875.20 131.80 680.60 29.60 
AISTKOVCLOVOT siemens Unless Coe pawns 1 48 .066 874 .016 
5 2.40 .029 1.868 .O8t 
10 4.80 .659 Salat .162 
15 7.20 .988 5.605 2438 
20 9.60 1.318 7.474 324 
25 12.00 1.647 9.342 405 
2,000 960.00 119.00 747.40 32.40 
STRAW. 
WiHebt StLaWascs <g ovea cud wees’ , Sie AE ah ry ey 008 846 003 
a ite cere Ane .038 1.732 .016 x 
10 essa kt sie 077 3.464 .033 : 
TRG Nore oEe gael 115 5.196 .049 
DOR vais Kis etvhats .154 6,928 . 066. > 
OB Ms cocoa .192 8.660 .082 A 
2,000 | . Be ere 15.40 692.80 6.60 P 
Ost SIT W. a<tuaress es wes Wee REET S 1 421 004 414 .007 : 
5 2.105 021 2.069 034 “ 
10 4.211 042 4,138 .069 4 
15 6.316 063 6.207 103 4 
20 8.429 “084 8.276 .138 é 
25 10.527 .105 10.345 .172 res 
2.000 842.20 8.40 827.60 18.80 , 
Maize stover (fleld)............... if 316 .016 276 008 : 
5 1.580 .082 1.378 .038 
10 3.161 -.164 2.757 076 
15 4.741 246 4,135 114 
20 6.322 328 5.514 152 
25 7.902 .410 6.892 .190 
2,000 632.20 32.80 551.40 15.20 
Maize stover (barn) ........... ie 48 033 | 483 .008 
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Taste D— Amount of digestible matter — (Concluded). 








Weight. Dry Albumi- | Carbohy- Fat, 


























GRASSES. ETC. matter. noids. drates. 

Straw —( Continued). Pounds. | Pounds. | Pounds. | Pounds. Pounds. 
Maize stover (barn) .............. 5 2.398 163 2.416 .039 
10 4.797 826 4.833 .078 
15 7.195 .489 7.249 117 
20 9.594 652 9.666 156 
25 11.992 815 12.082 195 
2,000 959.40 65.20 966.60 15.60 

Grains, MEALS, ETC. 
EE IMMIACHILE TS 5% tools cis vic vee oe ceases 1 Biya .063 .614 .033 
3 2.164 .190 1.843 .099 
5 3.607 317 3.072 165 
8 5.771 .508 4.916 264 
10 7.214 635 6.145 .330 
12 8.657 .762 7.374 .396 
Rs I ins Sos. ws als cavees'e vc ses BAD cece teers .090 423 .039 
Si iteaa Sires 270 1.270 118 
an Recor ae ea 451 2.116 196 
Beek 722 3.386 314 
oT Ps ator BPR ie eo ; 902 4.233 .393 
eesti, et 1.082 5.079 472 
AT eee a sho ess abc's atiede'’ss Ek Ae tape .188 .586 005 
ee tk I 564 1.759 .015 
ESE Eye ied .940 2.932 025 
By ar eeicent. 1.505 4.691 .040 
a ae ae pet ae 1.881 5.864 050 
1 Lee. 2.227 7.037 .060 

Roots, TuBERS, Etc. 
BIO recess. at pdsc ck aa csc'ecae 10 1.656 .107 1.501? .008 
ss 15 2.484 160 2.386 012 
20 3.312 214 3.182 .016 
Cabbage leaves...............00.. oT gee one 18 357 .028 
a eee epee .19 526 042 
14 aN a iatagenh es a 26 .702 .056 

BY-PRODUCTS. 

PERN PPEPETI 0 o's wis c's dace cese os 5 HE ie PS .128 44 025 
BREN oe 384 1.319 .075 
AG (eee SR on .640 2.199 124 
8 z 1.015 3.508 .199 
10 BE 1.281 4.398 249 
Pre ly Tal reas st: 1.537 5.278 299 
PSPUAE oom ons oc sigtiterce enue ak Np paeeae ee .145 497 .036 
Woot ch can 435 1.490 .109 
Sol eee t. 725 2.483 | * 181 
Sie 1.162 3.974 290 
10°18 AiR ea 1.453 4.967 363 
OM ee. Soa 1.744 5.960 .436 
Pierewore MITBIN . 62 ke so ecakcceass y PN le ea eee OFT 125 .010 
oA a ae .123 376 .031 
Bal“ ae Sie 205 626 .051 
Bo hi Onn no 4 .328 1.002 .082 
5 CON eR ae an 410 1.253 .103 
! bk le DAS ear aie 492 1.504 1.236 
PANRGOG NOG)... ovo. cce0 cc csdcceces Sel eee 274 348 064 
CB ie a a 823 1.044 192 
Griciinesscc.. 1.371 1.740 .320 
Gris ee See Seeds 2.194 2.784 .512 
RO leat een 2.742 3.480 .640 
’ (bal Cee eeaee oe 3.290 4.176 .768 
Cotton-seed meal................. 1 719 °358 161 .136 
‘ 3 2.156 1.073 481 407 
5 3.593 1:788 .803 .678 
8 5.749 2.862 1.285 1.085 
10 7.186 3.577 1.606 1.357 
12 8.623 4,292 1.927 1.628 
Corn feed (fresh) ................. 1 301 043 205 030 
3 .903 .129 .614 091 
5 1.505 215 1.023 151 
8 2.408 344 1.638 242 
10 3.010 430 2.047 303 
12 3.311 .516 2.456 364 
RPP ET OG WOE Y Jew vano.c8ieseiesce te - 818 .116 574 052 
; 3 2.454 348 1.723 157 
5 4.090 579 2.872 262 
8 6.544 926 4.596 420 
10 8.178 1.158 5.745 525 
12 9.814 1.390 6.894 .590 
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FEEDING STANDARDS. 


How much food per day does the different classes of animals 
require? This question is the first asked by the interested reader. 
According to the German standards as given in Armsby’s Manual 
of Cattle Feeding, the quantity of food and the relation between 
the nitrogenous and carbonaceous matter of the foods have been 
pretty well worked out by German investigators. In America 
there is a difference of opinion and the tendency is to lower the 
standards, but the principle involved will stand the test of investi- 
gation while the details will be modified to suit our climate, food 
and animals. Until sufficient data has been accumulated to enable 
American investigators to determine the amount of variation, we 
may safely use the German results as guides. 

In the table following are given the amount of organic matter 
and the digestible albuminoids, carbohydrates and fat required for 
an animal of 1,000 pounds weight. 


TaBsLe E. 
Pounds per day for 1,000 pounds live weight. 








ORGANIC SUBSTANCE. 



































Organic Albu- Carbo- F Nutritive 
matter. | minoids. | hydrates. at. ratio. 
: Pounds. Pounds. — a Une Pounds. 
PXON Bt TORG So. once ees eee ces 7.5 7 15 1:12.0 
Sheep, coarse breeds............. 20.0 152 aa 3 20 1: 9.0 
Sheep, fine breeds................ 22.5 1.5 11.4 25 1: 8.0 
Oxen,, moderately worked.. : 24.0 1.6 11,5 .30 1775 
Oxen, heavily worked.. ed 26.0 2.4 13.2: .50 1: 6.0 
Horses, moderately worked..... 22.5 1.8 11.2 .60 1: 7.0 
Horses. heavily worked.......... 25.5 2.8 13.4 .80 1: 5.6 
MING H GOW Sie Gatien ch chick cua 24.0 2.5 12.5 .40 1. 6e4 
Fattening oxen, first period..... 27.0 2.5 15.0 .50 1: 6.5 
Fattening oxen, second were 26.0 3.0 14 8 .70 1:.5.5 
Fattening oxen, third period.. 25.0 oN, 14.8 .60 1: 6.0 
Fattening sheep, first period.. 26.0 3.0 15.2 .50 1: 5.5 
Fattening sheep, second period. 25.0 3.5: 14.4 .60 1: 4.6 
GROWING CATTLE. 

Age. Average live weight 
months. per head. 

2-3 150 pounds.... 22.0 4.0 13.8 2.0 Le 47 

3-6 300 pounds.... 23.4 3.2 13.5 1.0 12-50% 

6-12 500 pounds.... 24.0 2.5 13.5 6 12670 
12-18 700 pounds.... 24.0 2.0 13.0 A i; 7.0 
18-24 850 pounds.... 24.0 1.6 12.0 a J 1: 8.0 
Fattening swine, first period... 36.0 5.0 27 5 1: 5.5 
Fattening swine, second period. 31.0 4.0 24.0 1: 6.0 
cL chewed rau amet teary ME EEO Rite a swine, third period.. 23 .5 eT 17.5 1: 6.5 
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FEEDING RATIONS. 


In the previous tables are given the data in the most available 
form for calculating rations* and for estimating the amount of 
digestible matter consumed per day by our farm animals. Nine- 
teen rations have been selected such as may be fed and often are 
fed by farmers, and regardless of their nature have calculated the 
amount of digestible matter for such rations, given the nutritive 
ratio, the cost per day for the ration, also the value of the fertil- 
izing matter contained in the ration. Not all of the fertilizing 
matter contained in such a ration will be recovered again in the 
dung and urine, a portion being retained by the animal. In the 
ease of milch cows probably about eighty per cent of the fertil- 
izing matter will be found in the voidings. In calculating the cost 
of rations the prices per ton for foods as given below have been 
used. The prices given for grain and meals are what they cost in 
this locality for the winter of 1888: 


Cost of Feeds. 


Per ton. Per pound. 


MUR EEG Vests or gla Gs s\ «odie, bloen'er v6 cee oncacn bles ss $20.00 .01 
(aT SS igs SN ci ll ni ae grr ea 20.00 -39501 
Pere aire (Oe Py) a Se es eke Cs Ce wince ols ote 26.50 .0133 
RMI OGL 5 a, Sgr i Gone wees ess Shi i ase 27.00 .185 
BeNOR NOD) 3 ones eek wnt te Ge a cles eee 26.00  .013 
PME IMISeAWROAL) 6.0 20. ile ma gta Sue wee ee le ae 20°. 007201 
Don cree ae at Sena, e Gea che os can Bon pes 2D OGEE: SOEZS 
EUSP RR a OL 20, 00%. OF 
BUSCA ee iho eo oe 8s Se BES ET Ree 3.00. .0015 
RUMEN ZC 8 8 ore Bee os egg ease ws es 3.00 .0015 
MURR ERE OVA ie Fedo Sighdle gc ti iaitly mmo doce ere 10.00 .005 
conc pS EMSS alee at ee et ae arene ran ne ae 5.00 .0025 
Red clover...... PAD, wer cue pie sare Lokam Oey Ns 12.00 .006 
NE Yo eS ks ae eae wal ce pe ook aw scm ys 12.00 .006 
EI Ae Pe iia teem shs ose tuls Doc gi hie ste @ og Wowle te acne 6.00 .003 


As will be observed, some of the rations following are nearly a 
“balanced ration” according to German standards, or guides, 
while others are far from being a well-proportioned mixture for 
milch cows, Rations 5, 6, 10,12, 13, 17 and 19 may be considered 





*A ration is the amount of food consumed by an animal in one day, or twenty-four 
hours. 


104 REPORT OF THE CHEMIST OF THE 


very close to the standard and ration 3 is particularly strong in 
nitrogenous principles, while Rations 1 and 2 are by no means a 
butter ration, but not uncommonly fed. 


Ration I. 





; Albu- Carbo- 
Weight. | minoids. | hydrates. Fat. 


























Pounds. | Pounds. | Pounds, Pounds. 
20 61 7.59 246 





BE a ncaa ee ae atone AS cle Ue a cee se ae eee 
OLN: ATOR oi cic sak bing Pe aC USE ch oar aa koe es 8 51 4,92 264 
POLL ceahe snnnthe «taxtere Nove wanusan o ay sata eee 1.18 12.51 .510 


Nutritive ratio, 1 : 12.3. 
Cost per day, 18 cents. 
Value of fertilizing matter in ration, 7 cents. 


Ration IT. 


: Albu- Carbo- 
Weight. minoids. | hydrates. Fat. 














Pounds. | Pounds. | Pounds. Pounds. 
18 54 6.82 22 





C8 LS peel We ae ew OE MER ger art re EN Sep 

MST 1 GAs cyac ces come vee pie teas cama Saw ore 5 .32 3.07 “16: 

PTEOEU-DION, cccen sve eer oeele eo thee ov cx anes 5 .64 2.20 .12 
OLA ares ncocls otia ae Os $0 aw oaes Chal men eeeae Ea tees ee on, 12.09 0.05 


Nutritive ratio, 1 :8.8. 
Cost per day, 19 cents. 
Value of fertilizing matter in ration, 9 cents. 


Ration ITT. 





‘ Albu- Carbo- 
Weight. | minoids. | hydrates. 


Eon Pounds. | Pounds. 


Le eee oll ee Stale igh ae ie ie ieee .b4 6.82 
WV ALBSE NIL Ae 5 occ haan cr eb cur ee ok bled Sa ae : 2 23 
PAGHBSG Wes!) 2. fe. % sk en ee ee es 


POUR Le pee er terse cc eee ae ae oe eee Ree 








Nutritive ratio, 1 : 5.65. 
Cost per day, 20.6 cents. 
Value of fertilizing matter in ration, 14 cents. 
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Ration IV. 


: Albu- Carbo- 
Weight. | minoids. | hydrates. Fat. 























Pounds. | Pounds. | Pounds. | Pounds. 
MEME aN Che tase. Boa eS ba Chace vad aes 18 54 6.82 .22 
UMPIRE ea Sen tas Chins peneca¥s «Vas tecea sy 5 64 2.20 12 
TMM En. 5 ta, ev goa Sa scare es sa Be ode sealer 3 .19 1.84 .10 
MIOUONH$ SECU MOAL 2.6. nek cake cce seve sence 2 72 .32 27 
ASR aa et PR Totes Porat SSCA el ee 








Nutritive ratio, 1 :6.2. 
Cost per day, 19.6 cents. 
Value of fertilizing matter in ration, 13 cents. 


Ration V. 

















: Albu- Carbo- 
Weight. | minoids. | hydrates. Fat. 























ees, Pounds. | Pounds. | Pounds. “Pounds. 
aM es Sig hea ala chs cab et as cc's ace bess’ 20 .61 7.59 246 
RMA os C es ty, s o's canis binjn's co's neg lege’ 2 .31 1.03 .12 
PET Gan cir ks dig ee'saveentcsnavnavasxs 5 .64 2.20 12 
TOE ss vaeic ihc» cveneosn ce cheeesc vss 3 .82 1.04 .19 
REI Ese ooo fa vgs yay visics Mri. 888. (sos Mhieeat on ree! 


Nutritive ratio, 1 : 5.7. 
Cost per day, 21.7 cents. 
Value of fertilizing matter in ration, 13 cents. 


Ration VI. 


Albu- | Carbo- 
Weight. | minoids. | hydrates. Fat. 


























Pounds. | Pounds. | Pounds, | Pounds. 
18 6.12 yf 


Hay, red clover.......... eS Ti ee 1.07 
_ Wheat bran...... eG ee BG ie we Fiesty tnd « sBe a 5 64 2.20 Sb. 
MMIMPTE TOMES Oe oa oe ee bedg cocte's: 6 .38 3.69 .20 
WPPIITORN fa ok cco dks Sok cer ias tice cpu cee’ 1 risked cat, .35 .07 
oop Se ar oe Se ea sere 1 aula oe uun ane 








Nutritive ratio, 1 : 5.9. 
Cost per day, 21.3 cents. 


Value of fertilizing matter in ration, 14 cents. 
14 
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Ration VII. 






































Weight. inate nya ees Fat. 
Tinjo aah nbag Veron bd Spe 7s | Pounds. | “Pounds. | Bonnie aa 
NORE DIAN Stes sas sy os to ande bce wdekeue Shae 5 .64 2.20 12 
OTR MOR Ate 56 oc sdshs Cavote ava ate hea 5 82 3.07 .16 
MAME GOC INGA alee vce toe ban col uremaes MINA 3 82 1.04 19 
MpbAL Siencre vlc ear ea SOE Ger aiming. je 





Nutritive ratio, 1 : 6. 
Cost per day, 21.5 cents., 
Value of fertilizing matter in ration, 13 cents. 


Ration VITI. 








: Albu- Carbo- 
Weight. minoids. | hydrates. Fa bs 


























Pounds. | Pounds. | Pounds. Pounds. 

Bay ared SIOVOE SS ca ys dak Sak oa eee ees 8 .48 2.72 12 
PUTICAEBULOW Soci s ss co dns Sesh oes cua aah aa ees 5 .O$ 1.78 .02 
EBUEL OO MELE, 5 ceca scp vosds Onecare 30 15 2.62 24 
BY OGL DTEILS 5 oe cuie.< vcktey caine Sie a steal epee EE 4 57 1.72 .10 
CSOT TGA ys adios cee seats LN aan Ma Dae RS -3 .19 1.84 .10 
Gotton-seed Meal =... 2... Us a,csee es antes ewee 2 72 .32 27 
Paths arene ah nacre ee Csiévsesd | § 0D] 2s a0: Gtine iene 


Nutritive ratio, 1 : 6.2. 
Cost per day, 19.3 cents. 
Value of fertilizing matter in ration, 12 cents. 






































Ration IX. 
‘ Albu- Carbo- 
Weight. | minoids. | hydrates.| Fat 
Pounds. | Pounds. Pounds. Pounds. ~ 
BG a: ae ada Rete A at 6 SRR de A DR MP GG a onl yeh Tears 10 . 30" 3.79 a3 
WNGAL DIA Ss woh oad cherie eee eee Pee 4 .57 1.76 .10 
WSINSOGU-IM OA! 2265, fae c ek cae cate a eee 4 1.10 1.39 .25 
NT AA7ZG-BtOVOD ss Sols. c5 abe se cae cee eee 12 40 5.80 .10 
EP OUP ao he. ds bones 5 oe ho et CORRE Te a ee 2.81 re ee .5F 




















Nutritive ratio, 1 :6.1. 
Cost per day, 17.9 cents. 
Value of fertilizing matter in ration, 12 cents. 
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Ration X. 
Albu- Carbo- 
Weight. minoids. | hydrates. Fat. 

a Pounds. | Pouids. | Pounds. Pounds. 
PMP eI So ge ot Sm a os 10 .30 3.79 12 
UEP ee ri ge wha ako, ce es ccwe's 10 04 4.14 .0T 
eMC TTIERIORN oe Se BC. soled ac dace cen 0s 4 1.10 1.39 25. 
Meme fr gs 2s ee 5 64 2.20 12 
MURINE SENT oS vce ce ibecencn. 15 .19 81 03 

ok ee RL ease oe 2.27 12.33 5D 

Nutritive ratio, 1 :6. . 

Cost per day, 20 cents. 

Value of fertilizing matter in ration, 13 cents. 

Ration XI. 
: Albu- Carbo- 
Weight. minoids. | hydrates. Fat. 
Pounds. | Pounds. | Pounds. | Pounds. 
EO ee eS ee. cen cepinp sucdvcnane 20 15 6.93 .0T 
(US gs UEP ae ee 30 15 2.52 24 
PPINIMETIUINIDOD 6 oe ooops os coche beck ances 234 .89 .40 33 
IPMN MRVERINTTAMASNE og Soe Gs clic bcc oGecscedivucs eons 1 27 35 06. 
RENN ee cee vin bcwelcc bis cess viows oi 4 51 1.76 10 
Tl SO Scere ae ee eee 1.97 11.96 .80 
Nutritive ratio, 1 :7.1. 
’Cost per day, 18 cents. 
Value of fertilizing matter in ration, 11 cents. 
Ration XII. 
eS. Albu- Carbo- 
Weight. | minoids. | hydrates. Fat. 
Pounds Pounds Pounds Pounds 
neta Om OA ES ee ee ee coed a's 15 1 5 
RUMEN SS TN ee sc kg She, daw 5.0% divi « ¥ be ca bas 5 64 2.20 12 
(OES SD Od pg ne ern ae 6 .38 3.68 .20- 
nc wus oa heck obo ckaS ee bea Salas aa b's 2.44 11.43 





_ Nutritive ratio, 1 :5.2. 
Cost per day, 20 cents. 


Value of fertilizing matter in ration, 12 cents. 
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Ration XTTI. 
; Albu- Carbo- 
Weizht. | minoids. | hydrates. Fat. 


Pounds. | Pounds. | Pounds. | Pounds. 
20 1.80 6.58 72 


RLAY> ALLO ye, ks chee ore a cat oe abe creas 
Grn DIDAINEM ccs, EL ee teats 10 63 6.14 .33 
Da Me ie cc Bede ie hee aes Re te Cape 2 43 12.72 55 








Nutritive ratio, 1 :5.8. 
Cost per day, 22 cents. 
Value of fertilizing matter in ration, 12 cents. 


Ration XIV. 











; Albu- Carbo- 
Weight. | minoids. | hydrates. ph: 


| | CO" 





VERY bs dase stk aes canes a iaatlas Meee a le wees 

MODIS ry trewn yas scat ne saae hen sey skeieteneesented shat 5 .45 2.12 .20 

AANBSOG MOB 5 565 iss Coc dccas pctises eae ne Peles 3 82 1.04 20 

SOFT IORI Seo ro vis a caves otek ua Cemeen stern ae 5 32 3.07 16 
Potala: pc cee che eae lw |. 9.08 | tee ire 


Nutritive ratio, 1 6.2. 
Cost per day, 22.7 cents. 
Value of fertilizing matter in ration, 11 cents. 


Ration XV. 








eh Albu- Carbo- 
Weight. | winoids. | hydrates. Fat. 


Pounds. | Pounds. | Pounds. | Pounds. 
20 .65 9.67 16 


DIBIZESCOVOR pris cs 5200 evn iner aascaer ag oe 

AVRGAE DIST ie eais se. me eee ans te aie 3 .38 1.32 .07 
Tyinseed MoOal ices. MM ov csane el eeaee sean» 4 1.10 1.39 25 
BRO QCE > aj epudgacs date zs a Sema eels ve Ve eae ns 12 15 eS 865 03 





POT ee suisd karo CeekL ahha edsdh cies cl anten weyaeeatta 2.28 13.03 51 





Nutritive ratio, 1 : 6.3. 
Cost per day, 16.1 cents. 
Value of fertilizing matter in ration, 10 cents. : 
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Ration XVI. 



































Weight. | minoids. |hydrates. | Fat 
5 RR Rn logon ps pire Eo ueeets 
EE en ee ee 25 .12 2.11 19 
Cotton-seed meal ............. cee cece eee ees 2 .72 .32 Dye 
NEBR Se ileal ccecu ccbevcecacvsiseles 5 64 2.20 cL? 
Starch waste (dry) ....... 4 .23 1.15 .10 
 Total..... ‘a OSS Oe age ede eee EF a ak ie ge 12.06 le .718 





Nutritive ratio, 1 : 6.6. 
Cost per day, 19.2 cents. 
Value of fertilizing matter in ration, 11 eents. . 


Ration XVII. 








: Albu- Carbo- 
Weight. | minoids. | hydrates, Fat. 












































- Pounds. | Pounds. | Pounds. | Pounds. 
MORES MEE. oo. , 5 unde a cee wasveewess 20 61 7.59 25 
Sek ea a a 5 64 2.20 12 
Re ee cea enes 15 .19 .81 .03 
MIO LRTSOOUCINGAL Loe. rec cce scene. ve wsces'cs 3 1.07 .48 .40 

ER ee a ci LSS os tc Pel, waee dees oe 2.13 10.98 ~ 80 
_ Nutritive ratio, 1 : 5.2. 
Cost per day, 22.4 cents. 
' Value of fertilizing matter in ration, 14 cents. 
Ration XVIII. 
| C 
Weizht. Albu- arbo- Fat. 


minoids. | hydrates. 


























Pounds. | Pounds. | Pounds. | Pounds. 
25 2.26 8.95 AE 





PUMUMP ORTON ea 0c cai chs sce a kacca acs cea¥ewna 








- Nutritive ratio, 1: 4.3. 
Cost per day, 15 cents. 
Value of fertilizing matter in ration, 11 cents. 
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Ration XIX. 





























Weight. Ti neme: gira Fat. 

Pounds. | Pounds. | Pounds. | Pounds. 

BEB sie Sin oe ed has ese A eOLS te BU ne a begs Mra tere 22 .67 8.34 eT 
WHOA DAIS Can ease dk wey cee ate se Veen we 4 51 1.76 .10 
OOH INS BN Tie as on ba ee cle oe ORAS Miranibs hee 2 12 1.28 .07 
Ootten-seed Mealie. vis icy ewedeks coeares seve 3 1.07 48 .40 
PORSCOU WIGAI. 15% vaccdvadeodee beatin «evans Wee 1 27 85 .07 
opal ware vce iN eae eee ee Beppe me ee | aya 














Nutritive ratio, 1 : 5.48. 
Cost per day, 22.2 cents. 
Value of fertilizing matter in ration, 16 cents. 


Rations Fep py New York Farmers. 
In December of 1888, a circular was sent to about fifty of the 
leading dairy farmers of New York State, asking for information 


regarding rations fed by them. A few only replied, and in some 


instances the data given was not sufficiently complete to enable 
us to judge correctly of the rations fed. 

From the reports received we have given such notes as are of 
- general interest, together with the ration, so that others may see 
what kind of rations are fed by some of the best known of our 


breeders and dairymen. It is to be regretted that so few of the © 


dairymen throughout the State replied to the circular, but from 
such data as we have, enough is presented to show the influence 
of food when properly combined and judiciously fed to animals 
selected and bred for a purpose. 

For each ration we have estimated approximately the amount 


of digestible matter, and given such brief comments as seem — 
essential for a clear understanding. Briefly we may repeat that 
according to German standards a cow 1,000 pounds live weight, in ~ 


full flow of milk, to do her best, should receive, of digestible 
matters, as follows: 


Pounds 
Albuminoids. i.e at Awe Ber cu bles Soe ee 2.5 
Carbohydrates 3) cof ra a cite oa iate sles ele date ns Ge 12.5 
FAG eo ais an Pinal pes Phew shat eal ae pho eg ee ee ae A 
Natritiye ratio &. ioe or ee ee mye dere 135.45 





= 





American investigations and experience seem to indicate that 


equally as good results are secured with a somewhat wider nutri- 


Se lee Sd ae ah en 
Seah ae Ne waa, a eT " 


BO oi Bg Sn 
£1 on 


“* 


z pes (tom ee ee! te Ee ite De 

EERE OC SRS TE 
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tive ratio than that given by the Germans. Bearing these 
explanations in mind we may proceed to a consideration of the 
returns received. 


No. 1. Rochester, N. Y.: 

Cows in herd, 49; mostly Guernseys; average about six years 
old; average weight, 1,000 pounds, and cows go dry about six 
weeks. 

Average milk yield in summer, 15.quarts. 

Average milk yield in winter, 10 quarts. 

Milk is all sold. At the time of report the daily feed was as 
follows: 


* 


Pounds 

IIS Ga... Sees ge ees Se nls os Bree eit meee 10 
Pornensiege. . 02. es. Bea ey pees Wie dae. Mirren ea emia Me 15 
NEE ery PS iy Soa Ge brain c's aceca's tere he wd PORES 10 
SET ONT SE Sot HE a en eae SR Perea en RIE ea 5 
Ee Pa SS TA oh kw have cg bie we Peceregee be 5 
TIRE on et ot ee che hive wb ek wee deeleeee el 5 


The amount of digestible matter in such a ration would be 
about as follows: 


Pounds 
I Ne Se de a at ata ol ave Nae Woe lie: Kléceln ie wigcen's 8 beet 1.88 
ERIE Ete iT wists chal ok tie cs) eo Sissy «as woe we 408.0% 14.32 
er se aed foe ss Pins Saco e eos ve bescke bey 68 
RTs sae Oey Lc ¢ Swe ob ogee os Gye sive em bbws 1.3°8:26 


The above ration, like most rations, according to German stand- 


ards, is deficient in albuminoids and strong in carbohydrates. 

No. 2. Ithaca, N. Y.: 

Twelve cows, grade Holstein three-quarters to fifteen-sixteenths, 
averaging 1,122 pounds, live weight, and were yielding, February 
eighteen, on an average, thirty pounds milk per day. 

Milk is all sold for immediate consumption. 

The daily feed was as follows: 

= i Pounds. 
Shower Day eos nS. Rea eer oe CIP MI nay Cae oe 9.58 
SRM in IMac or) ive t Cos Rekiwe KP Ds 42. 
REEMA rs cee TR, Getler ta atc Sis 0) v'eseree hie wa Ba yeas 12.2 
NPT Ae ris oS ew GIT IR STON wheal Sw Sark, MeN aa aka 2.8 
Wheat-bran os. -..0... a IR a RS FEM Gry ce warplanes 2. 
TRO OIRLOG LS oles lin « hare Va ol EN De a ee hes es 3.66 
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The digestible matter contained would be approximately as 


follows: 

Pounds. 
Albuminoids...... Oe PPP asa ae ny ae 2.57 
ourpohydrates,'.. :tas hes cast eee ne ah og ee eee 10.21 
jE Tacks Roto eg Seer bagtb ety Seis tee Feat ri Sg. ath it Bra a5. 1.12 
INWETitIVe TablO. 2 Fee Be OU ee Oo ews ea ee Pe prk 


The last ration, judged-by the standard, would be considered 
well-balanced, although the proportion of fat is in excess. 

No. 3. Goshen, N. Y.: 

Twenty-five cows in herd, of Dutch Belted breed. Average live 
weight, about 1,000 pounds; cows go dry one to two months. 

In summer cows give about sixteen quarts per day, and in 
winter thirteen quarts. 

Their feed per day in December, 1888, was as follows: 


Pounds. 
Mixed: hay (assumed) pce 0s cet ee cles wet ye tonne 10 
Corn stover (assumed) 225 ss 05s a eile eee a oe 5 
Gomritmoal o's) F:0 0s 265d C0 wate. Ae Gallas ota ace ea 2 
Wheéat:bran and middlings' 2:1 i922. 2s ites weaken ee 4 
Brewers’ grain (assumed) . 2. Ses oe ee ee 30 


The amount of hay, stover and brewers’ grains are not given, 
but from report the above amounts are assumed as approximately 
correct. 

Assuming, as has been necessary, the amounts of food con- 
sumed as indicated, the digestible matter is shown below: 


Pounds 
PLUM IT OUGB. 75S Pieey bn Sek a a tae Got year lade rence gee ean 2.37 
CBRDONYVOTALOB <> dissec eeigin ss ne 5 ure coves alae aes ge 13.07 
eee a ee RES hg ars 0% 9 Ai ooh Re idee Dien etd eee AG .66 
INULYLIVE TAtlO 2 i. oa OS es Pea eit Cae 1 26 





While the ration fed in this case is hardly up to the standard, 
yet, according to American experience, it is about the most 
economical. 

No. 4. Avon, N. Y.: 

Nine grade Jerseys and one Holstein, weighing 1,000 pounds 
each. Cows go dry one to four weeks, and come in milk all the 

year round. 
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In summer the milk yield averages about eighteen quarts, and 
in winter ten quarts. The milk is all sold. 


Pounds. 
Poy EY. VERS UINOC) 5 5 2 otk. Giew's ig Pavdgers Soe ST a eee ee was 8 
Corn stover (assumed).... PRES Cd te leis eR RA he ek 10 
MEIERETIY A CBOUITIOC i yah yo cie te ae cl acels gi Bie eas SEN aed te ele 15 
Ree MURR SG ah EUs GNF og halle ghPd phe G ok ewe > WE we eed eetete 
ERE ee cre Selo tea Ge OR Liat a hie Ole ewe 8 
TR ee ry es PISA A fie EN 56 ay ea whe ele cen ew Sea 8 
EES RE ah I Mar Plo tie Rana OBR GBR Rpt re oh 1 





The amounts of hay stover and straw are not given, but from 
report apportioned as above. 

It is hardly probable that the animals consumed all the coarse 
food as indicated above, as when fed straw a portion is generally 
uneaten. As the figures stand, the digestible matter would be: 


. Pounds. 
ER Seo eee og: whe k Akar Lose bas oD yas we ocala! oR 21% 
Saale a ye ik eas Csi lg dis Fes Wis cies arouse sein eds bee 17.50 
RR Se GTS indy of ick woo ch ea te relbiey oadie ein. dle Wig egk 76 
TIE RT ES Ste. Na hina ahd lala Wig aie Ae M ele sae bws'ore ONO A ora ogre 


The grain ration indicated is a very liberal one, and the total 
amount is in excess of the standards, but the proportions lean 
towards carbohydrates. 


No. 5. Milford, N. Y.: 
Hereford cows, fifteen in herd, and averaging 1,450 pounds, live 
weight. | 


Pounds. 
NETIC Es 15h. Aus irulor ead so. sigan e bw <0 9.5 Win 06) sco mp bs aS Woe 20 
Turnips (one bushel)..... RP EMGNG sietsears isto atk sieiang cum sok a aieeaemeake 60 
Outs eround (four quarts)... 6. ee ele eee Gots ee Se 4 
Pomranoscol. Meal. fOUr (Quarts). vi wee ce sate rea ers ween 4 


A portion of the time ten pounds of hay are fed, and one feed 


per day of straw or corn stover. 


The digestible matter contained in the above ration would be 
about as follows: 


Pounds 

RETR ITOT CURR thy ie hs hag oh woe, Salad laibie ly vs Wise PAW kee es ‘1.55 

RIT ALOR Goo oa. ow) utc APN ris dee Sols Oe hig! dow ad ee Ow Cen ees 13.88 

RIG eh. alee Css Wcisest aoe Coe Gee Ne CLES wip ohn vis Dede wie elk eee 62 

NIE RE ATO oo 5 eeu kK Io eee ae cote ede id eo Re oe ewe Begg 
15 


114 REPORT OF THE CHEMIST OF THE 


The ration is very deficient in albuminoids for milk production, 


but as this herd is kept for breeding rather than milk, the ration 
may be considered a liberal one. 


No. 6. Gerry, N. Y.: 


Fifteen cows in herd, Short-horns, and average about 1,300 


pounds, live weight. Cows go dry about four months, and mostly 
come in during February. . | 
The feed per day averages about as follows: 


Pounds. 
AVEGR COW DAY... wade oie Gs Balers A acu a ievarh ye! Gale coe aliote a alee ee 10 
GOUT SLO VEL: (BSSUMIEC) > visi 0% divs overs cpriaeee « eecencatin maa  eepeos pay: 
SirawH assumed) . ooo. 040 ceed wes Oe hp Wee Osis eg ee 5 
AMIE S 1019): Beat meng pe ae Satace rr ire rae EON 15 
PRE CORT TTNE) PR ery Sipe OGRE Bey rhe Stes PEN TERM a) 2 
MV VOR be PAN Fo sores 0-5 & eevee s Bien. pie sue leoe eines gee ceed eee 2 





The turnips are pulped and mixed with the hay, straw and 
stover. 

The ration as*apportioned above would contain of digestible 
matter as follows: 


Pounds 
PACA UPILINITIOUGB 0 oo hee, oe Su ee SUD geet aan ha aa 96 
Baroonyarates <3. 07 a 6 #20. oe eee Satay es eae eee 10.53 
PAG OR fe As ioe own Fae SNe Oa ieee Ce ee ee 31 
ING ELIELVG: TALIOL ¢ Piles oe pie alg ees nee ee ee j Sse a 8 


The ration given above must be considered as very deficient in 
albuminoids, and whether for milk or butter production, there 
can be little question but what the replacing of the corn meal 
by some of the highly nitrogenous products would result in 
improvement. 


No. 7. Brockport, N. Y.: 

Twelve cows in herd, Jersey breed, and cows go dry about one 
month. 

Annual butter product per cow, 320 pounds. 

The feed per day when reported, was as follows: 


Pounds. 
Mepdow-bDay... 6G F420 oe say see eo Rie et oye meats Se eee 12 
Oo: Meal: <5 Se Oe eee eae Cree ceed ve 
PWV ATOM DYED. 555-5 cia. crs acs LEW Filet c ot eel ana 


© 
pS) 
ch 
5 
© 
ic) 
— 
ee 
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The proprietor writes that he feeds more of fodder corn than 
hay. The fodder corn taking the place of hay, and cows have all 
they will eat, the grain being the same, he sees no difference in 
results. 

The digestible matter contained in the above ration is found to 
be follows: 


Pounds 
NURI Nee ok R90 ala Ae dag des OLS oe aa aed a tke 2.03 
EMS noth OS ers Se bake toe kis RS aS Ce 10.03 
te on reece ore OE sey ween dS bi 8 GW done sch Dares 63 
NEIL) 024, ae oe Sk a eae ak Ae as eee eo ahare Gale Rae boa ee A BSG te 7? 


This ration is very close to what American experience seems to 
indicate as a profitable and economical ration. The performance 
of the animals (3820 pounds of butter per year) confirms the opin- 
ion. The ration employed is worthy of study by dairymen who 
wish to combine their foods in a profitable ration for milch cows. 

No. 8. Leonardsville, N. Y.: 

Thirty cows in herd, Holstein-Friesian and Guernsey, averaging 
about 1,000 pounds, live weight. Cows go dry about six weeks, 
and come in milk all times a year. 

Average butter product per year, 470 pounds. 

The daily ration was, at the time of report, as follows: 


Nae le Oo nse ge in oie arare o See aie Ge wa owe Ri 20 
ENC 30) wh tele rhs ie ities ois) Re bs Cicare Cae ca buh Base 50 
Ia ear Le Oa Re wis lay wig bs Gale a kone ee 3 
WVneat prans... 3 iy. ) She Pilon SNE OPEN PRPS ea nash it 
REET OL 20 eer gis hv ao oss ake € Ga Caw eee ae he 3 


Linseed meal is substituted a part of the time for the cotton-seed 
meal. In summer, besides cows being at pasture, fifty pounds 
‘ensilage and ten pounds mixed grain are fed, and in season green 
oats, rye and clover. 

The amount of digestible matter in this ration is shown below: 


Pounds. 
MRT A Ly ye ane Care ale O's cw) PUR oe hia Cae aS 3.01 
PPEMMRL DLO pts aig eit ee ale halts M2 ine NDE Lee aie 17.21 
ERE PHS ics 2a gi < ryote er gibt oh ook iocia ie pe lee Se ego cen 1:27 
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The ration fed is a heavy one, being an excess of both nitro- 
genous and carbonaceous matter, as judged by German standards. 
The annual butter product per cow for the herd may be considered 
phenomenal when we recall that the average in the State must be 
less than 130 pounds per cow. The ration, fed in a well-selected 
herd, warrants the results, and shows what may be accomplished 
by careful breeding and judicious feeding. 


No. 10. Cambridge, N. Y.: 

Hight cows, brown Swiss breed, averaging about 1,150 pounds, 
live weight. Cows go dry two or three months, and come in 
mostly in April and May. 

Butter product average per year, 156 pounds. 


Pourds 
Meadow hay. sce ee, See TORY AS 12 
Gorn Stover ce Soe ee PE alk ab ee 13 
Saray wel ts Ve ae i PG RS en er 8 


The digestible matter in the above ration is shown_by the 
following : 


Pounds 
ATW UATHINOLG Bois aiktS Oeste ae oe poe! Fa eae ee 85 
Carbon ydrates cic siden > ibe cael ea he eae ie es 12.61 
PAE os es rsenay oathle e cc aoiph ohh cb aud iets o plane aa Gea sete a 28 
INUtrILL Ve: Patios) kiss Oa Dee be eae ares er 1 :15.6 


The ration as shown above is wonderfully deficient in albumi-— 


noids, and the results for the herd strongly indicate that the 
addition of some nitrogenous grain food would be followed by an 
increased output and in economy of food. 

No. 11. Holland Patent, N. Y.: 

The herd consists of eleven Jerseys aud grade Jerseys. Cows 
go dry about three weeks and come in milk at all seasons. 

Average annual milk yield, about 5,000 pounds. 

Average butter per cow, annually, 300 pounds. 

The following was the ration fed at date of report: 


Pounds. 
MGA OW DAY ol x ce o/s ait: wares ety Inte) ote iain a! den als, etn cata er 3 
Orn ONSUG SO. 010 aaah vials Weare Adele veel te kets es aoa 40 
PWireab DIAN satel iuieiee ek OG Dierellsialataterd Win dedh’ oly epee abs tates ae een 4 
CiGthoncshOGs MEAL. 5 cig asc sols aus wiaieinlalc taaa te oat ncts Gate ean 2 


‘ fie 
ret he ee i = +k . . § 
eM eS een ee eae ee Oe Ke es et Yee 


gk N° aa Se aie a oe 
wee ny 
\ 
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The above ration calculated for digestible matter is as follows: 


“s Pounds. 
DMEM CS 03 oc) en ey Peta eae oe te R a a See 1, 52 
RET UGA cscs d egy CA. wsiaa eS the Seg Fon ye PR BT ews 6.59 
eI FP oh See eet AN Ee ee a 71 
OE CEA Pena Os ce a Loeb 


According to German standards, this ration would be consid- 
ered perfectly balanced as regards the relation of albuminoids to 
carbohydrates. The interesting feature is the small amount of 
dry matter consumed per day by the animals. When we consider 
the returns given by the cows, an average annual butter product 
of 300 pounds, it is evident the food is well-digested and assimi- 
lated by the animals. 


FEEDING EXPERIMENTS. 
The feeding experiments for the winter of 1888-9, with growing 
and fattening animals were made as previously planned* for the 
purpose of comparing the relative feeding values of a nitrogenous 


_ versus a carbonaceous ration. For our subjects we had four 


grade Holstein-Shorthorn animals two years old. The lot con- 


sisted of two steers and two heifers selected from a number of 
young animals as nearly uniform as possible. The two steers 


were named Broad and Whitey and the two heifers Star and Spot. 
Their weight when taken from the pasture, November eight, and 
brought to the experimental feeding barn was for each lot, as 
follows : 





Lot I. Pounds. 

Shiels 26 er ea Be SL eR ee RE aL ONE EERE eee ks 790 
Ce SS ERAS Sik is ete a RR gE Oe ee me 691 . 

oS Pie Ge Ba te TARE EA o Sire ae ata) SR A eR a Ree . 1,481 

Lot]. Pounds. 

Whitey (5 By NOG EEE Sse A Ra ihareas Oe ee RCS a? Vid goometesties ay 790 

Daan alee ae a ane Gite wacae tah ean ac aere we 750 

1 CT SER REE Ea at rg Sey ea Uy BE 1,540 


———S —_-—_ 


* Bulletin No. 10, p. 39. 
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For some days after being transferred to the barn from pasture 
they continued to decrease in weight, and their average weight 
from November eight to November twenty, was : . 





Lot I. Pounds. 
BPORG 3. Re ee i Fe eee ee ee 776 
ROGET SiS ie ccdeae os. wae RRA aR eR aS Nee ced REPT petal 700 

Lot IT. Pounds 
White ys a So ye A SS ee 761 
IP Ob eeeN le ae SETS AO SS Se Sek Bee 724 





When put into the barn, as judged from appearance for feeding 
purposes, Broad was rather better than Whitey, and Spot prefer- 
able to Star, but the apparent difference was slight, so we may 
consider tbe two lots as about equal. = 

For hay and other coarse fodder both lots were to be treated 
alike, but in addition, Lot I was to receive a grain ration made up 
of foods considered highly nitrogenous, while Lot IT would receive 
a grain ration highly carbonaceous. 

The ration varied considerably during the several periods, both 
as regards the nutritive ratio and the kind of foods entering into 
their composition. The foods used were as follows: 

Hay, a mixture of cultivated grasses, mainly timothy and red 
clover. 

Ensilage, from Burrell & Whitman corn put in the silo while: 
the kernels varied from the watery to the milky stage. 

Roots. Turnips were fed except in the last period of twelve 
days, when beets were substituted. Sad 

Corn meal was made from flint corn Station crop; wheat bran 
of the roller process; linseed meal, old process and gluten meal. 
.This is a by-product from the manufacture of starch and glucose 
from corn. It is highly nitrogenous, containing but little ash, and 
is now considerably used by farmers. Cotton-seed meal of good 
quality and fresh was fed during a portion of the trial. ea 

Salt was kept always before the animals so that they had free 
access. 

Water was offered twice per day and the amount drunk rood 
in pounds. 

All food was weighed in to each animal and the waste wanes 
back each day, so that the actual amount of food consumed is 
known. The animals were weighed each morning before receiy- 
ing food or drink and the records transcribed to the office books. — 


2 ae a? Se 





: 4 
Fa. 
~ 
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With the exception of the beets every food was carefully analyzed 
and digestion experiments made, so we have the necessary data 
for a complete record of the feed consumed and growth of the 


animals. 
COMPOSITION OF Foon. 








Albumi-| Qrude | Nitro- 




















| Water. | Ash. noids | fiber, |gen-free| Fat. 
Nx 6.25, extract. 
Bay fies SS Ree OAS 6 eae oes 14,29 4.19 7.88 28.91 41.93 2.80 
REIS IAS Oy INO, Less. basse. 0000 veces 81.08 .95 1.13 4.90 10.86 1.08 
Up ARS EE gs (ei a rr 78.34 1.06 1.68 : 6.32 11.38 $7532 
EURO ea re «Sona coh Sx vs kcy ces as: 91.26 .66 .99 1.16 5.60 .33 
PPMPITIOE NOs 195. ow snacks pee 13.60 1,23 9.50 1.79 69.54 4,34 
Corn meal, No. 2..............0-- 20.04 1.45 | 10.39 1.41 | 62.92 3.79 
EO RIL DEBI 65 oc whence gehen es 13.71 5.49 15.13 8.27 54.35 3.05 
STEM DEMAMNOR gc bgt. beaks beac 9.58 .68 30.12 2.73 50.26 6.53 
Linseed meal.................08. .| 12.10 5.17 | 30.48 7.69 35.51 9.05 








The feeding trial proper continued for 163 days, or from 


November eleven to April twenty-third, but the period from 


February nineteen to March nine was somewhat modified, in order 
to enable us to determine the digestibility of the foods used. 

On account of the digestion experiment we shall divide the trial 
into two general periods, the first extending to February twenty- 
eighth, when the digestion experiment proper began, the second 


from the close of the digestion experiment to the end of the feed- 


ing. These general periods are also divided, for convenience, into 


“periods of like feeding, and periods of ten days. 


Before entering into these subdivisions we may give the total 
amounts of food consumed by each animal, and the gain made 
upon that food irrespective of the nature of the products entering 
into each ration. The total food consumed by each animal is 
shown in the following table : 


ee ee ee eee 








Tora Foop ConsumED From Novemeer 11 To Aprin 23, 1888-89. 





Se SES 











<a ; . ; a . 3S 
® = q ; a 5) ad a 
aL Ee oe oS = i ms a d om 
? on q ° = 3 
x = Bal BAI o8S BA ope Se ne 
eI 4 5 eS = Ag 2 oo x ‘3 
se es oe oO = 4 ) ons e a 
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. | Lbs. 
Broad......} 1,756 | 1,068 434 564 708 102 120 184 | 7,730 1.79 
Bier 2.23 1,664 807 563 496 490 102 120 138 | 5,559 1.55 
Whitey..... 1,628 715 461 | 1,299 BON ear eee es ae oie OPT 1i3 
“WOO 
BDGt. s.s'. - 1,624 | 1,442 424 | 1,226 GG PS ere keane bvete es 6,029 1.69 
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Lor I.—Foop From Novemser 11 To Aprin 23, 1888-9. 







































































Broad. 
wh © 
: Ke) Ne Ase 
© Ons cr) ann) 
$ es 2 ag 
=| ae Yo) cS oO oe 
A oy oo eee 
g2|° RB) ao) Bt Ee 
= fa < =< Ss) Z ca 
Lbs. Lbs. Lbs. | Lbs. Lbs. Lbs. Lbs. 
PAP iahteesle et Sap Velale Sa weaves Cee 250.9 1505.1 73.6 | 138.4 | 507.6 736.4 | 49.2 
MING: CO hate ocr ee eee sneak 851.3 216.7 10.7 14.4 59.9 118.8 | 12.8 
POO as wire ch ces ede cae uA 396.0 38.0 3.6 4.3 5.0 24.3 1.4 
OTN MOA Be. feces awe ws aoel’s 94.9 469.1 7.6 56.1 9.0 373.6 | 22.9 
WTEBELE DFID) 2 vic 4s 90x ae S. Sua ks 97.1 610.9 38.8 | 107.1 58.5 384.8 | 21.6 
LADS OOC IPOs eS oss con sei ec sate 8 12.3 89.7 5.3 4 eh 78 36.2 9.2 
Gintenemoa lean eee” Spee ee: 11.5 108.5 8 36.1 3.3 60.3 7.8 
Cotton-seed meal ,.............. 17.0 167.0 12.0 HH ey 12.0 46.0 19.8 
otal, 7; va ins de. eet 1731.0 3205.0 | 152.4 | 464.7 | 663.1 1780.4 | 144.7 
Star. 
1 CE ge ie ae ay eS Apes iy eR 237.8 1426.2 70.0 | 181.1 | 481.1 697.7 | 46.6 
BOTiGeIeGly. cod hse oe Boca wee ac 644.9 162.1 8.1 10.9 44.9 89.8 9.7 
BUGIS Sis Seta css ae ee se a Rate | 513.8 49.2 3.7 5.6 6.5 31.5 1.8 
ROLE THOR ae eae oe oi taalog woe 83.4 412.6 6.6 49.3 7.9 328.5 | 20.1 
a ETYEDS STU ST ogten ee tg Ren gato 67.2 422.8 26.9 74.1 40.5 266.3 | 14.9 
TANSGGCUNGALice res e ie ew aees 12.3 89.7 5.3 31.1 7.8 36.2 9.2 
Gluten mealiavn sees 11.5 108.5 a 36.1 3.3 60.3 7.8 
Cotton-seed meal................ 12.7 125.3 9.0 57.8 9.0 34.5 | 14.8 
MoE beck Oi, deh the s twbis Satie AGRO LG 2796.4 | 130.4] 396.0] 601.0 1544.8 | 124.9 
Lor II.—Foop From Novemser 11 To Apri 23, 1888-9. 
Whitey. 
mn fo?) =< 
a 2 ae 
® Ors ro) ic 
+9 Stet = Aas 
. fal on qo Dw 
3 g =e © i 
3 bs a Bee 50 3. 
‘be i] N =< oy + om asi 
e QA < a Zi om 
Lbs. Lbs. Lbs. | Lbs. | Lbs. Lbs. Lbs. 
ys ee Re et cE 232.6 1395.5 68.2 | 128.3] 470.6 682.5 | 45.6 
LEM tay ASH ete er ge Oe egy eet pes ee a 617.7 157.3 Ta 10.5 43.5 86.2 9.3 
RRCHSER Maree nec Nolo ei eee 420.7 40.3 3.0 4.5 5.3 25.8 1.5 
COATING Le isle oe eaten eae 218.5 1080-5 17.4 | 129.1 20.8 860.5 | 52.7 
WISE DIAD A aco udlakeceeur srs te 44.7 981.3 17.9 49.3 26.9 177.2 9.9 
1534.2 2954.8 | 114.2 | 321.7] 567.1 1832.2 | 119.0 




















Spot. 
ER So Sear Bia aN ie pa 232.1 1391.9 68.0 | 127.9 | 469.5 680.9 | 45.5 
(EOP OO Sar ae Aa gy ey et 1149.4 292.6 14.4 19.5 80.9 160.5 | 17.3 
Pee ric icthads Lath i liwkees ee 386.9 37.1 2.8 a9 4.9 93.4 1.4 
Corn meal ....... ga oc Seniors 206.2 1019 8 16.4 | 121.9 19.6 812.1 | 49.8 
WAI OS GODT Tests oe sag 2 ee ae 40.9 257.1 16.4 45.1 24.6 162.0 9.1 
2015.5 | 2998.5 | 118.0} 318.6 | 599.5 1839.2 | 123.1 











ss 
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Tosummarize the results presented in the last table we have for 
each lot, as follows: 




















. . Water | Water hah 
frunk. in food. | matter. : 
Pounds. | Pounds. | Pounds. 

§ 7s Tg eS ee 13289 3314.6 6001.4 282.8 

a Fo he ee 12399 3549.7 5953.3 232 2 


Albu- 
minoids. 


Crude 
fiber. 


860.7 1264.1 


640.3 1166.6 











gen-free 
extract. 


Nitro- 
Fat. 


—— qc iyo—meé€ |—qq“e —_qqqoe~—|~ re | 


Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 


3325.2 269.6 


8671.4 242.1 





The gain for the 163 days was as follows: 


eee 6 


Lot I. 


Ci ee 6 we O16 8 6.6 (ere 16 6) wih 6) e -e O Be ef a. m8 (0 SR. 6 6 .DLH 6-0 Op Le @bs) & 6 s.0 


e 2 eee (9 6.6 


eeereeveweeesetorwxeeeesvevneeeeewveer 1 ees oe eoeee 


ae ee ee see 8) 6 6) 6. 9). S e © 6 ue 6 © 2% 6 0, 0 0 6 6 6 et} wie oe we 8 ee ee ee we 


sels ene ns » ~@ 6 "@ 6 ¢ 06 @ 7 «@ 6.6 2 @ BS 6 80 6 60 e459 0 8 © 6 6 e 6 OO 8 € O80 0 0 4a te ae 


COCs! Sees Cs f 6 6-0 S06 0) or 6:70’ oF, 6 8) 07 Oe o 6. oO We e & we Ce @ SO GO 8 oe ote, 68 


eevee ee eevee e 


Pounds. 


290 
251 


541 


Pounds. 


279 
275 


554 


—_——___.__— 


From what has already been given, we see that for the entire 
trial the amounts of dry matter consumed by the two lots were 
pretty nearly the same, with the gain in live weight in favor of 
Lot II. Lot I received more than 200 pounds of albuminoids 
during the entire period more than did Lot II, but in order to find 
the actual difference in feed, we must compare the rations for the 
several periods. | 

As already stated the object of the feeding trial was to deter- 
mine the relative influence for growth and fattening of different 
rations, the one being constantly more nitrogenous than the other. 
_ For the purpose of tracing the influence of these rations, we may 
_ break up the first portion of our trial (up to the digestion experi- 
ment) into periods of ten days each. The following table gives 
the average daily food and water consumed, beginning with 
November eleventh : 








Live weight....... 


NOVEMBER 11-21. 


Water drunk....... RES Gp es NE eta Ra 
MMC to doco. a sos dtc sak Se eaw bawaceccdeceoees 


I ames Tern a Pa. aw a ae» Vo wee 
NEVO 9ST Be eqn i ee Og A 


Linseed meal..... 


16 


coer ee seer eoer 


Lot I. 
Broad. Star. 
Pounds. | Pounds. 
776 700 
55.2 37.0 
15.3 11.7 
4.0 4.0 
2.0 2.0 
pay. 952 





Lot II. 





Whitey. | Spot. 





Pounds. | Pounds. 
76 7 


45.3 43.4 
12.4 11 6 
6.2 6.2 
2.0 2.0 


ereeeeee | eee eeeee 


122 














NOVEMBER 21-DECEMBER 1. 
BVO WLP, waco ee ea ees cease cen Some bao crate sob 
Wit tOMOTUic hak ieee otten care eunke oveh s seit seen eae ee ae 


Bayon ton oo een Ge paactanee caareene oe Sve ae ae omens 
CORN NOR 4 oF, Rae bee ae oe ee UR ee eee ee 
Wi OATCD PSI. cn Poe teea tis Oe seein: fy Ste ee ES 
LiINSOOCOMNO GI Hes f, Shi oa Le era ree eee aeons oe 





Live weight 
Water drunk 


Pee eee SHEESH ESHEETS HEHEHE HEH EHH SEH HEH HEHE 


eee me reee ee ter eeeee eer ee eeeeeeeseeeeeeeee 


ee 


Linseed meal...... SSE OP ee 


TGSVER WOLD beta ohn naa v's oa ba Rin eelguk eaten coectnaee IN tween 
WVALORUPUN ete, otes es coc tle ates DORs ee 
PEO Ve ORLOI  t cstees anid see reece Sateen sles Cle a ee 
PTI L ARS = On 20 che ais do wen ashe oS LBA ce ee PORE eC 
COTE NOR Bre iss see Voie ie ok aiel a icles d aoe 


Live weight...... Was ah gla STEER oe Sen Oe ae oeieeiee Red 
Watermain: so tscsocs ce nore eects meee cere te eins oe RN 
FAY BALLON fos cooean as loeebes ER PMS ee SS eae 
AVS Gs oa co Scale lence obnoe Ee eee cree. 
FOTW AIVOD Alrite coats woven baa umdte ple Be Eire te Oe te 





Wheat bran 


Live weight 
Water drunk 


ee 


DECEMBER 31—JANUARY 9. 


ee 


eC ay 


IBY DAC R conn s aacieieks peta eae Nie BE ge ORR 
Ensilage ........ SGN di gtd wand oben oie Welk rescuer oe Oa ae 
RIOPAVINOAL cake ce cocat feces aes San eee tee heen 
A OUTTA S29 | Weer are ae ee PO ST! eC ma: Sues ao 
CFETULGIY WOE 6 cos coc tee cn oe ta ele eae ce, meee 


JANUARY 10-20, 
LAVOSWORE bs oo cccens Se kes are at othecae SLE er 
Water drunk ..... bee Te ards AC Et Mee, oe ae iae 
TLS V-GRtOI cos ce tacts oe Vane cb inst aa one Poa te etc 
Hnsilagsecsoawkt aces BA et Ae me ee ee Brann ts | enig tet ced 
OTN MOR: is vsc sce eee es ee OIE SS ole ee Man ate 


Wheat bran 


Live weight 
Water drunk 


See eee eee ee ee eseee see eeseeeeeeee SHH HE SEH ES 


See ee ewer eee ee esses ee reoeeeeseeeeeeesEeeeeesees 


Tet wee Hee EH EER ERE OED SEE HEHEHE EEE HHH HEHE SS 


Hay Odom. s hess fae he a Oe ae oo oes ele ee at ats 
Prisha Pass: 28k. a benn cd 6, vee amionr eke Shee ete aera 
Corn meal....... aise eigen s Ware wales owed Gee aee teed Oeics 
WH OR OLA: acs etiokae tee. aoe ee ave SURE CSR 


JANUARY 30— FEBRUARY 9. 
FAVE WOO RE i. ue o. Blea se aeeipetee dea ene emcees 
Water drank<t 240 3 een FI ee SPS NS 
Ty OR TOI Hee FAS eee ae he ee ced 
DOES. Bear ey oa, oe ekerle oe eae etacan cme dome aie yas eee 


2 . FEBRUARY 9-19. 
Pilve welt... ccm o.cce ss kat eeten * PRS Makiale eee ae 


PU StOP OU K (5 cat cea te eee Se a ee tai oss se 


Hay eaten.. 


TR QOUR chi 3s wissass aia edis aes a apne ae Le culate tb alina baa ee 


Live weight 


ay 


eee eee ere reese eee sseee eee eeseseseseeseeeseeseon 


ce | 


WiAEOEULUIER bn oe tad hi ensy core ce sc ee aa ae 


Hay eaten . 
RGOtS -. ee 


ee eC ie) eoereee 
Seem eee eee ee eee ewer eo He SEH HEHEHE REE SHREK HOS 
Ce ee ee) 


Demme eee eee eee eee eeewr eee eee e ees Sree eessesese 
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Lot I. Lot II. 
Broad. Star. , Whitey.| Spot. 
Pounds.) Pounds.| Pounds.| Pounds. 

810 716 787 748 
61.7 45.8 52.7 50.0 
15.9 12.5 13.4 12.8 

4.0 4.0 8.0 8.0 

2.0 2.0 2.0 2.0 

4.0 PR ae ae nates 

826 731 796 772 

49.3 32.6 42.8 40.7 
11.9 10.2 10.6 10.2 
11,3 6.9 Ta 11.9 

4.0 4.0 8.0 8 0 

2.0 2.0 2.0 930 

4.0 “40-1. ocho eae ee ae 

845 752 800 788 

39.7 32.4 35.2 32.0 
11.3 9.2 9.4 8.9 
13.5 77 8.0 14.8 

4.0 4.0 10.0 10.0 

2.0 2.0 2.0 2.0 

4.0 420-| 25 "Aa eee 

862 167 823 818 

39.8 26.1 31.7 31.4 
10.8 9.0 8.4 8.4 
10.4 7.4 6.9 16.9 

4,0 4.0 10.0 10,0 

2.0 2.0 2.0 2.0 

4.0 4.0°)i5 3 00 eee ees 

876 785 825 827 
41.9 86.1 3 ee 33.6 
8.3 726 8.1 6.7 
12.7 8.5 5.3 17.3 

4.0 4.0 4.5 10.0 

2.0 2.0 2.0 2.0 

4.0 4°0713 52 eece Rs A 

891 812 838 852 
41.8 25.2 31.6 33.6 
8.1 9.0 7.9 6.7 
ss Sao 8.9 19.4 
4.0 5 ey 9.8 10.0 
7.4 4.5 2.0 wine 26 

922 820 853 875 
43.9 38.9 34.2 37.8 
8.0 9.7 6.8 La 
13.0 8.4 tis 18.9 
4.0 4.0 10.0. 10.0 
8.0 5.4 2.0 2.0 

940 842 879 886 
43.2 29.0 35.0 33.6 

9.2 9.7 8.5 8.8 

9.7 10.1 10.8 ce 

4.0 4.0 10.0 10.0 

8.0 6.2 2.0 2.0 

964 855 909 904 
45.8 26.0 33.0 32.9 
9.2 8.9 9.0 9.6 
Ties 10.7 11.9 10.8 
4.0 3.9 10.0 10.0 
9.6 6.5 2.0 2.0 

972 864 939 926 
54.6 27.0 38.0 34.0 

9.1 12.3 9.1 12.5 

5.2 1172 6.7 Py oe 

4.0 1.9 10.0 5.6 

7.0 1.4 2.0 $433 

2.4 6.74 & ot eee < ence 








M 
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- 
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At this time the rations were considerably changed in order to 
have a digestion experiment, hence we may consider the data up 
to this date by itself. During the first period after the animals 
were taken from pasture and put in the barn, there was a rapid 
falling off in weight, probably, however, not so much a loss in flesh 
as of water and diminished feed. 

We may first present the apparent gain per day for each period, 
that is, the gain between the average daily weighings for each full 
period, as follows: 

AVERAGE Datiy GAIN. 











Lot I. Lor II. 





Broad. | Star. | Whitey.| Spot. 


Pounds.| Pounds. | Pounds. | Pounds 








November 21-December 1...........ccccceeseceusceees 3.4 1.6 2.6 2.4 
MIN INRL SAA ce «cata ckaeiiovnsetccssvaedas sess 1.6 1.5 9 | 2.4 
OEE INS 0 5 DE a gg 1.9 art 4 1.6 
Re gr Sage lst cos an Waite os chal ee Bom 1.7 1.5 2.3 3.0 
PPeCORICr Ok) ANUATY 10.0... seis. Sesee ccc vecseseces 1.4 1.8 2 9 
METAL erste), oy ns wah hed nba ha tga sore rie © 1.5 ey 1.3 2.5 
MERRILL ED hye. 2; «<b bw digie ude Nie cone ebiv saa beee se 3.1 8 1.5 2.3 
PRUIAE JUS PODIUALY 9.0 oc cr ecco ceca wcese coccee voces’ 1.8 2:9 2.6 1.1 
LSS ol ee PATE REN eet 5 2.4 1.3 3.0 1.8 
CN Ee a ye 0.9 1.0 3.3 2.4 

Te CA YISSRIN 2s. vos vce a vdacmccde cd ldsvoxevds ie ee SF ey ee Pee 














In the 109 days included in the trial, the apparent total gain 
for each lot was as follows: 


monads 
gain. 
ote. so. “3 AES siete eee Saas eeeiad aot ie ee eee i OOU 
eet we at ara ee HOP, Sa eu es oe B80 


a With the animals under experimentation, in this case the ration 
; fed Lot IT gave better gain by nearly two-tenths of a pound per 
day, that is the carbonaceous ration gave rather better returns 
in live-weight than did the nitrogenous one. 

i Since the gain for the two lots was found to be in favor of the 
carbonaceous feed, we may look to see the actual amounts of the 
several foods consumed during the 109 days and the chemical 
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composition of the same. In tabular form we present the weights 
of food consumed by each animal from November eleventh to 
February twenty-eighth. 








Lot I. Lot II. 
Broad. Star. | Whitey.| Spot. 


Pounds. | Pounds. | Pounds. | Pounds. 


VPRLOT UT UR eres 5 Wo vind oe ole he eee te as ae ean 5115.9 | 3538.5 | 4098.8 3996.8 
PAW eee ects er, Dien Soest Sac ca nave ete Oke 1164.5 | 1086.8] 1029.0 1024.7 
PAIIOEE a echt cea os oAtce s wie s Deen cbasteoe ten Re eem 256.0] 309.1 288.4 244.5 
Se CV LET 9: SED REE My BHU wnt Wr, Cer Naa eels LVRS Bile yaa 730.4 472.0 435.3 560.0 
MIGETOAN OAL rar SL, Beg ose tee see en 436.0| 407.6| 934.8 952.0 
WEIOLIIEGLTN” oss, fess pete hekekec se Hex tee Ceameenee 513.1 378.4 218.0 210.1 
TANHOOG DIGAL HG Asis ss cies Aes ea heel eM eee ee at hee 102.0 1020. bo ucus can eet eke 
ASUGOTVINGAL IL. too. « ocd oes venir cocoa tn Rieter ce ea ote 120.0 120.05] iss saen Pee 


Cotton-seed meal See ee esr en eee sereseseeeseseseserseseses 21.9 6.2 eserecoe eeeerveee 








To show the total amount of the food constituents consumed 
during the 109 days feeding, we present the following table : 























Broad. 
7 oD 
mM 

5 S ss ae 

on) O19 ro) TS 

$ as = As 

: 3 “0 = OH 

s ql Eo | eae 

een bP =i ers = papal Pe 
= fa < a o 7, a 
EGR Ses as Vos eho ca ki en tenet 166.4 998.1 48.8 91.8 | 336.7 488.3 | 32.6 
PSEA O.« ols.a pp oilan cbecrekveree ss 582.3 148.1 7.3 9.9 41.0 81.3 8.8 
BGGte sts sive ek. Rar he ar ee 233.6 22.4 5 2.6 3.0 14.3 8 
IGE MINOR packs Mucus Pe be eaeder 13.3 352.7 5.8 43.3 70 288.8 | 17.7 
WIGHT AIL Sos cots ecedeu wens 70.3 443.70). 98.1 47.64 3408 278.9 | 15.6 
Linseed, meal, 3.0.0.4. ea ctee Os 12.3 89.7 5.3 31.1 7.8 36.2 9.2 
ATO LOM NGA! eo ek ak ac serach 11.5 108.5 8 36.1 3.3 60.3 7.8 
Cotton-seed meal ........... ... 2.0 19.9 1.4 9.2 1.4 5.5 2.3 
PUOUALS te cock cae ae ete 1151.7 2182.1 99.2 | 301.6 | 442.6 1253.6 | 94.8 - 
45.5 85.6 | 314.2 455.7 | 30.4 
4.7 6.3 26.5 52.5 5.7 
. i 2.0 3.0 3.6 17.3 1.0 
OOVNSMORE Sree acc. velene serene 68.6 339.0 5.5 40.5 6.5 270.0.| 16.5 
WY EGAG DIAN ricci vite cin silos tae ss 51.9 316.5 20.8 57.2 31.3 205.6 | 11.4 
TiNSOOd Mealy. Vi Feces aces cs 12.3 89.7 5.3 31.1 7.8 36.2 9.2 
AHOtAn Oa? . 5. cas be eeeo woes 11.5 108.5 8 36.1 3.3 60.3 7.8 
Cotton-seed meal ............... 6 5.6 4 2.6 4 1.5 7 
IMAGE uaeatdee A's Peace 958.5 1913.6 85.0 | 262.4 | 393.6 1099.1 | 82.7. — 


rr ee ae a 
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W hitey. 
- oO 
mM 
r S Fi = 
Q fo) Oo P43 
3 q aS) ae 
; 3 “= = os 
i 5 ® ois 
2 ; =) so oO} 
ty . 
= fa < a oO ra ca 
DOV irev ina Vasici Sieve 50 os 147.0 882.0) 43.1} 81.1] 297.5 431.5 | 28.8 
eee a ee eS ca a's 346.9 88.4 4.4 5.9 24.4 48.4 5.2 
MOVER ee ce nckis La itoccccecvce ads 263 .2 25.2 1.9 2.9 3.3 16.1 9 
Ege Y TOKEN a eee a 157.2 THe 12.5 92.9 14.9 619.2 | 37.9 
BME REMAN vine oy os caw ese aecss 29.9 188.1 11.9 32.9 18.0 118.5 6.6 
PRI ee ts oc ola weinc ss 944.2 1951.3 73.8 | 21571] 348.1 1233.7 | 79.4 
Spot. 
055 Ea ae SRS Le inne 5 146.4 878.3 42.9 80.7 | . 296.2 429.6 | 28.7 
Us EV Oe Ea 2 a a a 446.4 113.6 5.6 7.6 31.4 62.3 6.7 
SAY eee oe ao. a's s werecere's ae we 223.1 21.4 1.6 2.4 2.8 137 8 
RMPETIOUR CAT oo ress cess lesceas wcdaes 160.1 792.1 12.8 | . 94.6 15.2 630.6 | 38.6 
CET OEAIS. 00.5.0 02+ ssccececesse 28.8 181.2 11.5 31.8 17.4 114.2 6.4 
BE Po cig hin. s Ges piss 08 aeaee 1004.8 1986.6 74.4 | 217.1 |. 363.0 1250.4 1.2 


The total amount of several food constituents and water con- 
sumed by each lot is shown below, expressed in pounds: 











Lot I. Lot II. 


TT ies ac wk 6 0) i o'e's Yimin oe bein ee gb 10764.6 10044.6 
RMS ae ge) goes ca wre eg vcs" oo 028 Saree 4095.7 3937.9 
“7 ae Serr Beas, weak 's Pia a re LR ced aw | 184.2 148.2 
(a4 eS USO a a a 564.0 432.8 
ONTOS 2 Sa ea Sar mr eSrere we 836.2 711.1 
Nitrogen-free extract.............. cM 2352.7 2484.1 
0 Se el Ea eae a 177.5 160.6 

















Lot I received rather more dry matter than Lot II, and made 
slightly better gain. Lot I received 131 pounds, or 1.2 pounds 
per day more albuminoids than did Lot II. On the other hand 
Lot IL consumed just 131 pounds more nitrogen-free extract 
than did Lot I. Itis plain then that in this particular trial we 
can trace no apparent increased value for the substitution of 
albuminoids for nitrogen-free extract. We must then look for any 
differences in the amount digested, and for this purpose the 
digestion experiments were carried out with these same animals. 
- Before considering these trials we give, calculated from the food 
consumed and the average digestion coefficients, the amounts of 
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digestible matter contained in the food of each lot of animals as 


follows: 
Digestible matter consumed for the entire period. 














Lot I. Lot II. 
PAE PUTA OMABY ios spice Biases Baar totes eee ee ania 392.6 282.0 
SWOT Soop Narn tein eee tees eee hood ek 337.8 
Nitrogen-free extract. .................. 1719.0 1928.3 
INT) gh OE naa ORR CUO ae ip AA he ct 127.8 115.5 





Using the average digestion coefficients for the feeds consumed ; 
we find that Lot I received 110 pounds digestible albuminoids © 
more than Lot II, but 209 pounds more of digestible nitrogen-free 


extract was fed to Lot IT than to Lot I. 

In order to test the digestibility of the rations at this point, it 
was necessary to modify somewhat the feeding, and from February 
twenty-eighth to March tenth Broad and Whitey received the 
regular rations minus roots. Star was fed hay and roots only, 
and Spot hay alone. During this period they all continued to 
make a fair gain, but jin the ten -days following they showed the 
effect of the previous feeding, and both Star and Spot lost weight. 
It is worthy of note that the real influence of the food did not 
manifest itself until the following period. 

The feeding trialj continued until April twenty-third, or for 
fifty-four days longer. Dividing this into five periods, the first 
three of ten and the last two of twelve days each, and we have 
the following.summary per day for each period : 









































Lor I. ; Lot II. 
Broad. Star. Whitey. Spot. 
FEBRUARY 93-MARCHTIO. elec! nouns. Pou ee 
TAL OLE I Gheccidn cnc mice as eso etea ee into aare 98 ‘ 
Water eaten AiR Te Seta See Sa oy Te 3 an eA ie 55.9 30.4 39.0 40.3 
FIAV OBLOR S. orcit oss ws - cae agen SNe es cape ess 8.8 13.6 8.7 16.3 
Fae 1a hae oe A eee STI OTIC RA NEE Mek rR OTE Pf Er miter cn 
CSOT IN Cleats ce oe otic ne ered wie Aoitscarsia aelacl eres 7G ll RRA 10,504) 3.7. 4 ree 
VTLS PET bos ic cn as eae ee papas os tsice ene HED ishatidioracecee 220° 158 dae cee 
COLIN -BOOG- IM CAls prsccc ca ndecuae so wicedaen s S.0:| cow's ccusse | avnee eek Genta 
mance ee 1010 877 965 937 
SLAMS Ni tons cuit ccc eaiiaarge sede nse ealenree 
Water ny Pen Nl sel ais PUG MAMI og bell, 4h a 50.8 37.8 38.9 37.4 
TARY DELON. see kvak «se. Senses os deseabeetespanva 10.2 9.1 10.2 8.9 
Ensilage ,. UE a = Gaal pared oR ECS ee Creu CHIC iE ois 11.2 11.6 10.8 14.8 
Corn meal. a i en ea A eat ee et le Gt 2.0 2.0 6.0 6.0 
Wheat bran......... Chrceace Race eck oc ateee inte 3.0 3.0 2.0 2.0 
CIGEOT BGG TIGR cs os ng mie ca We ee hee en eate 3.0 CF a Pees: Seca 
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Lor I. ~ Lot II. 
Broad. Star. Whitey. Spot. 
MARCH 20-30. Pounds. | Pounds. | Pounds. | Pounds, 
1 Ee ESR MC teh ae ian se 1032 899 997 963 
MUURINEP RITTER eee eve hice ccc ueaccteisceas cacseuee 44.9 37.9 34.2 34.4 
“lo SPO SVPS ESTEE SS he OS Sg 10.6 9.7 10.7 9.5 
PR re en ee oe evden ae ee 11.7 12.4 12.0 14.7 
RU APA NDY Cth Weenie 5 chose c SE ame wed | a vlalene oles cne's 2.0 2.0 6.0 6.0 
RIT Tas, aE oss i Soe de whens atede 3.0 3.0 2.0 2.0 
MT MCEDOU TIDAL 100 sang scs ccs Socwesccevere 3.0 SOibo goin atte shar bay eine, oe 
{ARCH 30- APRIL 11. 
NE RM nas 5 ks 5. ct tis od wee voce veee ve 1050 923 1022 917 
MMSE ALTRI nce aloe oo ee aek ein ast ocecees eek vee 44,1 39.9 49.1 37.9 
NIRA NRTN ES un vive cvic'c cde s'a cewek celes 12.0 10.1 12.5 10.4 
UO oa ohne iy'sikin'o/odiu bo ode e'eve cecsas'e 9.0 9.6 9.4 13.0 
ONS SRST S S727 Sie le RP a A a es eee 2.0 2.0 6.0 6,0 
ote a cs ace Sciep's cdo sc seve bavesss 3.0 3.0 2.0 2.0 
REO CUINOG ©, cats. cau Gok 5 ve ca Sos ck oc cesses 3.0 SOT ge. ee need OO aes 
APRIL 11-23. 
MEISE SOO Sa, Gc. Cs cae ks casts. las vdescnece 1066 951 1040 999 
EINE TIEN GR re ae Gs hd wie cae ce ees cesks oc 45.1 40.1 46.7 48.6 
NNN no a ge c's g dia heice ho beaceed ss 19:7 10.9 12.9 10.8 
The average daily gain for the five divisions of fifty-four days 
is shown by the following: 
a eS eS eee 
Lor I. Lor IT, 
Broad. Star. Whitey. Spot. 
Pounds. | Pounds. | Pounds. | Pounds. 
February 28-March 10................... eek. 1.1 1.8 1.0 13 
RTO Oee ac shoe ade ecvectes eve (bess 2.7 -.5 1.6 -.2 
UNTER os veins v oh oe cd ve o-9 2.2 3.2 2.6 
PTINIEC OOP OT TTR Ee, Ce, Oi aia ceks scsivew keke 1.5 2.0 2.1 y Lae § 
POON MRE eee ee a 5c oS ia ae cee ees Dobcdews 1.3 2.3 1.5 1.8 


In the fifty-four days included in this trial there was a gain for 
- each lot as follows: 


 - Pounds 
ie os gain. 
ME ge So... ish nie sna cee ASL 
‘ RE Ries ae ale in eae aa earn ae t's en «6 TINE Mg Cen feet pee a Ry ee eo 174 


~- This time the gain was in favor of Lot I, or the nitrogenous fed 
animals. 
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The total food consumed to produce the gain as indicated in 
the fifty-four days was as follows: 


Lort I. Lot II. 


Broad. Star. Whitey. Spot. 


























Pounds. | Pounds. | Pounds. | Pounds. 


WALOPSILUNE Ht Vek cotta ae ee seb OL Aoeee eT 2587 2021 2271 2033 
FERVOR LOWY or a acces bas tie aed a On otek e ie 592.6 577.9 | 599.7 600.3 
OTE EDs iB tlie Sh Pan Beg Th oberg Gee yrgkial Se a 338.1 335.9 340.5 451.0 
TOOLS ce see seen eet ede sce ccty een oRe ees 178.5 254.5 173.2 180.0 
OTT. THOR ine Ae as vs tases non hue sR ROT ould hee © 128.0 88.0 364.0 264.0 
WE HORS DEAIT sons csleace oh tedee Sosa we set kre hcnen 202.0 132.0 

Cotwn-SOGCTREAI A, Sow es Secrest a Gx clans ouxe se 162.0 132.0 

















The amount of the several components entering into each food 


and consumed per.day by each animal is shown by the following: 






















Broad. 
~ oO 
mM 
Pe S Xi Fah 
© O19 ® 145 
3 as 2 as 
. 3 m1 a o s 
u g g i @O of 5 
® Es = La} ow 
2 bn re 54 3 Ho 43 
3S 4 mM = $4 = ce 
= a) < a S) 2; a 
13 tho Tana eater Up Ss ee ees 84.5 | 507.0 24.8 46-6 | 170.9 | 248.1 16.6 
PEI SLTRRro ae a preke ak otha ome ree 269.0 68.6 3.4 4.5 18.9 37.5 4.0 
WRT e ey bo Se eA he NO oe? Py 162.4 15.6 1.0 12% 2.0 10.0 0.6 
GPT FOR! |, ce Fda wee acion aes be nloae ete ol Pate bol el 16 rd 1-8 12.8 2.0 84.8 5.2 
WV Toad PiAN cheese ses eed 26.8 | 168.2 10.7 29.5 16.1 | 105.7 6.0 
Gotton=meal seed. oN bk. wah heed 15.0 | 147.1 10.6 68.0 10.6 40.5 17.5 
Star. 
Hae ise Bk Ce on. c aeie a ee as 82.5 | 494.7 24.5 45.5 | 166.9] 242.0 16.2 
Penllaee i RRS ERR RAND pore tt e PES 268.7 66.3 3.5 4.6 18.4 37.3 4.0 
ROOtE Aelia eens BG EES Ie OS A iph 231.7 22.2 yy a Bie 2.9 14.2 0.8 
SOLA MO Bie essa cose ee oleic eee eee 14.8 73,6 A os 8.8 1.4 58.5 3.6% 
POG G HPAli cal ous -hiacis oces ceil ynaaies 15.3 | 106.3 6.1 16.9 9.2 60.7 3.5 
Cotton-seed meal .......0....sc0c0-] 12.1 | 119.7 8.6 55.2 8.6 33.0 14.1 
W hitey. 
Hay Sate DSR os Ay ie RR le 85.6 | 513.4 25.1 47.2 | 173.1 | 261.0 16.8 
ataitape 2 we SEN Ce ghee uk eae APE tOeS 68.9 3.3 4.6 19.1 37.8 4.1 
POOLE AK May cites t oamarees APA ie 157.5 15.1 + WE 1.6 2.0 9.7 6 
OOTW-INGHL ok Von. ud Sewereene es eee ee :) Oe we es a 4.9 36.2 5.9 | 241.3 14.8 
WV Heat DYN. sc chucon gun ote teue rts a 14.8 93,2 6.0 16.4 8.9 58.7 3.3 
Spot. 
PRO heer eis s cade e toneicey es Montet 85.7 | 513.6 16.8 
mineitece Pate goed oe ge aS a a a 703.0 | 179.0 10.6 
TROOUSF coc cal ew nha ee eee aetaee 163.8 15.7 6 
DOLTRINDALS 5225 wl cavaensaped co eaceciee 46.1 | 227.7 11.2 
WHOARDIAD S3., cute vsscavcesverws esa} Bidel-y ee 2.7. 
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-The total amount consumed during the entire period of fifty- 


, | four days by each lot was as follows: 


$a» 











Lot I. Lot II. 
PERRIS cress aoe ky ee ee ROE SP tear eS 1204.4 1600.7 
See EPEC AT ee vas 'y aly g oe oec eke ah ew ele wie bs 1905.7 2005.3 
IS See. 5 xls Ge ciate vere» 6 Be oe sicits OT Vl 84.0 
A re amen oo ose eroielcce so 50h oe PS La 207.5 
MEE es ate het tke ete ets 427.9 445.5 
pcreven-ireé. extract... 2.0. ve ye ee es 972.1 1187.3 


DR Res tere as fo cg ke ee L ee bs 921 81.5 








In this period Lot I consumed eighty-nine pounds’ more of 
albuminoids than Lot II but Lot II received 215 more of nitrogen- 
free extract than Lot I, and made the less gain. 

Calculating the amount of the several parts digested for each lot 
and we have the following: - 














Lot I. Lot IT. 
Ee Re eR Re ats a 219.05 132.91 
DIE cl PS Pog a ea i pe 6 aie s Svc 200.63 222.61 
PemePOOC ON Aree. OXtract. 6.2.55 oe ee se ces 658.48 845.26 
Ee ee sv ole vooae a cA} Kn ce oe 71.18 66.17 











Here, as in the total amounts consumed, the relation for the 
albuminoids and crude fiber fed to each lot holds about the same. 
For the entire period of 163 days feeding, the difference in the 
amount of dry matter consumed was very nearly the same for each 


lot, but of digestible albuminoids and nitrogen-free extract there 
was a marked difference. 


Wr ee See ok 


anak. kd Poe ae et Mee ek 
“ rs rp ~ | 3 ad . - - 





- Lot I received 197 pounds more of digestible albuminoids than 
Lot IT and this would be equivalent to .6 of a pound per day more 


to each animal than for Lot II. On the other hand Lot IT con- 
sumed 396 pounds more of digestible nitrogen-free extract than 


Lot I. This would be about 1.2 pound per day more nitrogen-free 
extract consume by each animal in Lot I than by those of Lot IL. 


The amount of fat consumed per day was in favor of Lot I. 


17 
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The total gain for each lot was nearly the same, the small 


Gain in live weight for 163 days. 


Pounds, 
TOG Ea eee a ee Ee ae oe wa Wie at 541 
Dob LD es er ae a as ee eka Sipe ats Gils nes 554 


difference of thirteen pounds being in favor of Lot II, but this is a 
difference of about .03 of a pound per day for each animal. The 
gain per day for the animals in Lot I averaged 1.66 pounds and 
for those of Lot IT 1.69 pounds per day for the entire period. 

We must then conclude that so far as this experiment goes to 
show the substitution of nitrogenous foods—like cotton-seed 
meal, etc., for corn meal and a small quantity of bran was not fol- 
lowed by any advantage as a fattening ration so far as the increase 
in live weight indicates. 

In general appearance Lot I looked much the best, having a 
- cleaner, brighter coat of hair, and this difference is shown in the 
case of the two steers by the photographs taken at the close of 
the experiment. 

The photographs of the meat shows little, if any, difference in 
the proportion of fat and lean. 

The butcher to whom the cattle were disposed of furnished us 


a sample of steak from each, also a roast. They were both cooked 


at the same time and under the same conditions. No one could 
mistake the difference. The meat from Whitey, carbonaceous fed 
animal, was much the tenderer and sweetest. Some allowance 
must, however, be made for Whitey was slaughtered first and the 
meat consequently was better “ripened.” In our estimation this 
difference would not account for so wide a variation as was found 
in the samples of meat, neither can we say the difference was due 
wholly to feed, since we can not determine the difference in 
individuality. 
DIGESTION EXPERIMENTS. 


During the winter of 1888-89 six digestion experiments were 
planned and carried out. These experiments are the united work — 
of Mr. Emery, Mr. Wheeler and myself. The digestion experi- 


ments were conducted with the animals used in the feeding trials — 


and the foods tested, the same as constituted the rations of the 


animals during several periods of the feeding. The object was _ 


to make the trials with such rations as are generally fed by farm- _ 


i 5 ail al ea 
*, 


EP eR ts ay 
» atts eee Seen 
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ers. Already more than thirty feeding trials have been made in 
America to determine the digestibility of single foods but of 
rations little seems to be known as to their digestibility. The 
feeding trials were made to determine the digestibility of certain 
rations and to make a beginning for studying the influence upon 
the digestibility of different foods compounded into a ration. 

A few trials like these can answer no mooted question, but by 
beginning the work and carefully recording the data we have per- 
haps the foundation laid for future work, and may gather sugges- 
tions as to certain lines best to be followed out in order to arrive 
at practical results. 

| EXPERIMENT I. 

Object. As lucerne or alfalfa is now receiving considerable 
attention it was thought advisable to have a feeding trial to learn 
something of the value and digestibility of alfalfa hay. 

Animal.— A Jersey cow, Flora, 4 years old, two months in milk. 

Food.— Alfalfa hay in sufficient quantity. 


EXPERIMENT II. 


Object.— The hay fed by the majority of farmers is a mixture of 
grasses and clover and such a hay was selected (consisting mainly 
of timothy and clover), in order to find what proportion of it was 
digested and to serve as the basis for calculation in our winter’s 
feeding trial. 

Animal. Grade Holstein heifer, Spot, 2 years old, used in the 
feeding experiment, Lot I. 

Food.— Hay as already described in sufficient quantity. 


EXPERIMENT III. 
Object.— Roots are fed to quite an extent and this experiment 


was planned to see whether in a ration of hay and roots there 


would be any manifest influence of the roots on the digestibility 
of the hay. 

Investigators have claimed that roots tend to decrease the diges- 
tibility of the albuminoids of the coarse fodders. The experiment 
was planned specially to test the correctness of this claim. | 

Animal.—Grade Holstein heifer, Star, 2 years old, used in the 


4 feeding experiment, Lot II. 


_ Food.— Hay from the same lot as in Experiment II, and turnips 


in moderate quantity at noon. 


e 
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EXPERIMENT LY. 


Object—In our feeding trials for the winter two series of 
rations were fed, one made up of nitrogeneous foods’ and the 


other of more carbonaceous foods. To determine the digestibility 


of the nitrogeneous ration was the object of this trial. 


Ammal.— Grade Holstein steer, Broad, 2 years old, used in the 


feeding experiment, Lot I. 
Food.— Hay as in two aud three, wheat bran, cotton-seed meal 
and corn meal. 
EXPERIMENT VY. 
Object.— In this experiment the object was to determine the 
digestibility of the carbonaceous ration mentioned in ExperimentILY. 


Animal.—Grade Holstein steer, Whitey, 2 years old, used in ~ 


feeding experiment, Lot IL. 
food.— Hay as in last experiment, corn meal and wheat bea 


EXPERIMENT VI. 


Object.— At the present time dairymen are feeding rations in 
which several grain foods are used. The object in this experi- 


ment was to feed such a ration as nearly balanced as could be 


approximately estimated before knowing the digestibility of the 
several foods, and then to determine the digestibility by actual 
- trial. 
Animal.— Jersey cow Nellie, 6 years old, three months in milk. 
Food.— Hay as in previous trials, oats, cotton-seed meal, linseed 
meal, wheat bran and corn meal. ee 
A careful examination of the hay fed in the trial was made by 
Mr. Emery, and as the hay was about an average, as meadow hays 
generally run, the results secured are of interest in showing the 
proportion of the various grasses, clovers, weeds, etc. 
A mechanical analysis of a,two-pound sample showed it to be 
made up a follows: 


ne 


ieee J ; 
. 0 os - 
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: Weight Per cent 

in grams. of total. 
ME Ee seals Sats al ge nies vee edd cain eos Fos 561.0 61.44 
Clover (Tr. Bev IGTED )o eerie oe ew tk SY 176.0 19.28 
Various grasses (chiefly poas)............... 44.0 4.82 
White weed (L. vulgare)...... ... os ee ea ae 83.0 9.09 
Old Fog, wheat stubble and sticks........... fd fo 1.23 
MER ee og ec fe ce eee os 14.5 1.59 
Beet CP OMAIOL) cs ee ee eS 7 5 82 
May weed (anthemis cotula) ........%....... 4.0 44 
Chaff (chiefly clover and white weed). ag Teas 11.8 1.29 
913.0 100.00 








This was a bright-looking hay of good quality. It grew on a 
wheat stubble seeded the year before, and was cut and housed 
in good condition. According to this analysis one ton of 2,000 
pounds would contain of grasses, 1825.2 pounds; weeds, 238.8 
pounds; clover, 385.6 pounds; chaff and old stubble, 50.4 pounds. 

Several days of preliminary feeding were had in order that the 
animals might come under the influence of the ration. The feed 
in the preliminary was the same as during the days of the actual 
digestion experiment. 
The method employed throughout was the same* as in previous 
trials, except the dung was collected for five instead of four days. 
The samples of dung from each animal for the entire period were 
mixed and analysis made of this rather than separate analyses 
_ foreach day. The determination of water in the dung was made 
each day. 
The average daily temperature of the barn was as follows: 
Average 





temperature 

: of barn. 

ENR PS PN os es wacpln © wetele aeBnre be cas 

aa ik Ce ew en Sn RD Ge Eye ritwete 41 

A ee ae ear ie Seon, Seca evn a”. act et get ee ? 
se he es a ee ek oe Phe oan coven 47 
March 5.......... Re SSS ach, ot MESES pe ER eC aeRO Ry 48 
I Rahn oleae ho task haces s wie ss Swe oS Ow Wee Cea 49 
I eos Ee ee se neg cada shen tes 48 
MeeMiareh 8°. ......:..... soi Pave aes we ak ERAS 48 
ge ick eS (dg ko ens ea iced Le ba gh we ees 8 46 


_  *Seventh Annual Report New York Agricultural Experiment Station, 
4 _ 1888, page 270; also, Society for Promotion of Agricultural Science, 1888, 
= page 96, 


ene 
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The following table gives the average amount of food consumed 
and water drank per day by each animal : 





FOOD EATEN. Flora. | Spot. | Star. | Broad.) Whitey. | Nellie. 











“Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. 

PAM OLA ae of vg te ore selvetiode walt eat Nene tae ere Os SICP nin zelbaremeae wock'eal | vs one ae 
NEIXGG MRT e5. oo cee ther eae iby y er ee AEE Lea ee 15.87 | 18.17 8.79 8.83 21.5 
MRIPDUD Aceh Aa ceo i gas oe on erent erat aaieeke Pe ee i ele 8.66" | aecach's nl pees BAe 
SY MGAL ITALY sobs vn negate tee t Lace te vaakees ra Bh ete a a A 7.00 2.00 3.25 
EBPPENY NOG ee cis le ce CCR ag cae Cite ae Ps eer Were 4.00 10.00 3,9 

WOLLQR=BOOd. INGEN ses os AG cers see ste oes wah net | oxalet cia dota 3.00 [ae Goes 2.2. 
LANSOGU OA) OOS an Veen nia tare au taiew cathe sage ale ,| “nae@ic hf Seslee sel |: Awe a 2 
ADL evens Sestak rare ty oan caeticd wagh te cab cee nee tates cascscn| Cetwwctd: Weng aeenn ent 8.25 
Stati ak Ju ch gt neh aes Ba ai ar ripe Seen ap ee 64.6 41.5 Sees 57.4 88.1 96.1 


The chemical composition of these several foods is shown by 
the following table : 











[od] 
= poles 
‘ox >) 43 
FOOD. ; Rai’) ei S38 
Hi =i oO ws 
2g a Ba S 9 i : 
a ao aes o? | ot See 
= < = (6) a a 
PEER Recs Rd eng oral aco cea eae aie 15.02 6.69 | 13.81 | 27.28 | 34.97 | 2.26 
ET ROU IR och cree te re cee paths ces Lucie 14.29 4.19 7.88 | 28.91 | 41.93 | 2.80 
Tr rndise Re icc ae bee naa pte la bee ee 91.26 .66 .99 1.16 5.60 .33 
Wheat. Dran...:ts2i..8: STE cant ee eae 13.71 5.49 | 15.13 8.27 | 54.35 | 3.05 
Cori. moéalics ee Cee ee ree 20.04 1.45 | 10.39 1.41 | 6292 |. 3.79 
Cotton-seed imealersi: tsk ec sees ek ce ee 9.23 6.52 | 41.93 6.55 | 25.03 | 10.74 
TArsebd MOB A esos ess eee ee TAG 5.17 | 30.48 7.69 | 35.51 | 9.05 
NO re ws De oe ech woe ot Re ete ee 15.39 2.52 | 11.10 7.18 | 60.70] 38.11 





In the following table are given the total nitrogen, albuminoid 
nitrogen and amide nitrogen for each food, for the dry substance, 
as follows: 


Be. 5 3 ’ ei 
rae ‘5 y/ ‘ a M 
6 Se ke er ey 


le 
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Total Albuminoid | Amide 











nitrogen. nitrogen. nitro- 

gen. 
TATA GY. ow. ss ee ka ote Tire ies hs 2.60 1.93 .67 
Mixed hay...... Sha cgi pen Series 28 1.47 1.22 25 
“UT al as ae ae ed i Neogene Ur ieee 1.82 99 83 
MPA Se. vlc e ek nee eae 2.99 2.69 .30 
ee SS SE OLTSS 8S nae 1,88 1.80 .08 
Cotton-seéd meal............ 6.02505. 139 6:64: )2*..76 
Linseed meal..... Or te a eet: Sa 5: po eB Amp As ik aaae 
SES aaa An LR Ae ane IE ae ee 2.10 1.85 25 











_The per cent of sugars and starch for each food is given in the 
- following table for the dry substance : 














| 38e% 
A 3 
6 . a Sey, 
> @ OR ANS trip 
g g a | 98a 
o rat rah tape. of B 
am = s og Kk SS 
EG ee en Ca eee 3.00 1.40 12.73 41.68 
Ue Be Oe sn cn as wised ov owas abanes 8.00 2.44 | 15.54 63.49 
To 65. Sos ac ce onan saeheodreon cease an 25.46 4,88 21.01 81.78 
SUPE OTE Sk ois oc PEs dew cack Paca a Vdbew eves 1.96 2,20 46.74 82.11 
SUMING OS yy ac ce diel mcebenscaseuc¥s ce re 2.40 69.92 89.86 
TC EMOTE TTIOEL Dy ok cine wk cea Scan od Salve nds oa danewd’s 0 9.22 8.43 48.84 
MNIMPE OL TOE yoda co 5c ok encase ve cvscacdededeuaes .20 2.32 17.48 49.52 
: . 
; eng wire wos Ges chaWae oc ceeseabess 1.20 0 49.86 71.18 











The amount of dung voided per day, expressed in ounces, was 
. as follows for each animal: 




















- 
K Flora. | Spot. | Star. | Broad. | Whitey.| Nellie. 
SENSE aS einer coe 765.0 | 574.0 | 407.5 | 545.25 | 435.75 959.5 
PpeMOTCH 5-60... 00... e eee ces e eee ee wes 686.0 | 590.0 | 617.5 | 476.5 293.75 1014.0 
EGOS iy 5 bce'es vo. socicde oes cte vives 814.75 | 588.5 | 578.0} 614.0 503.0 934.5 
OE ie 794.5 | 600.0 | 629.0] 622.5 555.0 1128.0 






IMEEM Dog a Gis sav daidocesebe eves 901.25 | 616.5 | 761.0} 614.0 415.5 974.0 


A VOrAZO OUNCES. ...<......2.ec00es 792.3 593.8 598.6 574.4 440.6 1002.0 
Average pounds ........Jeseeces. 49.5 37.1 37.4 35.9 27.5 62.6 


_TFAFOTHTETHFHFOTHTOFHEKX——— OOOO eueueyeyeyeaqoqnnnn0n®«=q0M09m@mM0M090qammS ee 0D 
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The urine in the case of a few of the animals was collected, 
with results as follows: | 








| 
Flora. Spot. Star. Broad. | Nellie. 


Ounces. | Ounees. | Ounces. | Ounces. Ones 
49, 





DIGS DS. Wey tne wee oes Unsnetarealy eaten 324.3 144.5 102.75 254.0 

MEG ORI 6 oa ccine cece oo cce s cuety RETRO pate 365.5 150.5 98 .25 242.0 317.5> 
DIRDON- BAU iing aeas Coeds is Dene aoee See ban tr aeee 285.0 123.25 102.25 287 .25 271.0 

EEO SHO thse Catena c wane Caretta iliete os enitte 345.0 151.5 119.25 $24.50 271.0 

EAT ORE TON Soe, 5 oc Stcce at ets hon Soe th aeee ea te 361.5 141.0 125.75 328.75 323.0 


A MOTHMGs \ tag cic hes ile asia Rigs eR ETN es 336.2 142.15 109.65 287.3 327.4 








The per cent of water found in the dung is shown below : 





Flora.| Spot. | Star. | Broad.| Whitey. | Nellie. 





ER EOUIEAD SS. Gnrwkc ova s scnsue iie oes cable Monee te ~ 83.58 ~ 83.81. ~ 84.68. ~ 82.61. 83.38 ~ $3.56 
MBPCHGGs). 3.25 dren at agen ns teenue tea reee 83.02 | 83.00 | 84.70 | 82.91 84.00 | 82.77 
MEGEON G21 cp cb satec:s since to aseepie eke ..| 83.59 | 81.46 | 85.30] 84.14 84.86 | 82.59 
PICS Be ke lacie oo sola Foaah Pape aad eee 82.99 | 82.94] 85.40 | 83.34 84.55 82.30 
PERI OO Mead ving dow ae-es vel ac tare ner abient 83.84 | 82.86 | 85.07 | 83.36 84.66 82.58 


POLAR pce sit.s he as bok nSs cpen ans er ere 83.40 | 82.81 | 85.03 | 83.27 84.27 82.76 





In the following table is given the average amount per day of — 
dry matter in the dung: | 


Ounces. Pounds. © 





lorie: esse <3, vice aes vies Fae ee MESA tee ric oe. 160208 8.18 j 
3 1a) HK sae eS Peery OE YS te I ee J Cpe 102.07. 6.37 
RATS ccs hase Cee 5 eS ee ee Lda me ron eae 89.47 5:59 22 
Brn set cas ste Mois bees ae $e PSG Gee kas ee 5 395 = 
Whitey ..... Sa Cf ee Sr eg Cae ee ~» e+) 68.99 4.31 
IN OL teas gee ne tk SER agin Sar Pe 173.438 | (10.84 


The dry matter of the dung was found to analyze as follows for 
each animal : . 





Be het PI 


S 


5 


ea dl BS ths i So 
i gol) ry i F ; 


Eid a aie 
L ij 


Tie * A+ 
ie 
+ és v 


"* 


New York AGRICULTURAL EXPERIMENT STATION. 13% 
E 

Set al eas 
as = Ag 
DUNG OF aS r= 3 
Be oe ee 

ee pe Beek og 

< <i 35 iF fy 











IRM UR ca ae an LCS gig Pain bap cle nile Oe Mabey o 8 9.87. ~ 42.40 “45.71 98.46 3.56 
PM A ie doen ss toca eles oe Coumes s vwdiec bed ots 8.17 | 11.15 | 37.46] 39.63 | 3.59 
oR So Se Nola cs bos vip cng bus pm islacniedegs ob es 10.06 | 11.44 | 36.33 | 88.43 | 3.74 
cn gp shes oss ooh Sin on np veo seco 11.07 | 15.19 | 30.57] 38.28] 4.89 
RTM MONG ors Sts vacve ses was sbivwonsccsccsewavencortecsess 8.28 | 15.81 | 30.72 | 40.45 | 4.74 
ED el wr sci Coe E as kee ie woe as cae.e es avehsis sees 8.46 | 12.68 | 34.42 | 41.12 | 3.31 











The per cent of sugars and starch found in the dry matter of 
the dungs was as given below: 





Glucose. | Sucrose. Starch. 








tee Nn ee Ne es 0 0 13.80 
DS EI a ee ee Eee 0 0 15.08. 
en SSI ea ea age a 0 1.20 14.82 
Ne ee SE a aie ecb Bo 0 0 15.52 
ENS th ae rr Ba Se ray asec aoe ot 0 0 16.00 
a SEE at mete rane ay 0 0 17.48 











The total nitrogen, also per cent of albuminoid and amide nitro- 
gen, as found in the dung, were as follows: 








Total Albuminoid Amide 
nitrogen. nitrogen. nitrogen. 
ng 8 Oe SS cou a anne 1.98 1.54 44 
Oe etter oe. eos av hie ks s sates eves 1.59 SiS 
PR ar ae ee Eee) a: 1.83 1.59 24 
MER reef ceo ee Soe tes a es 2.43 te Rate .05 
EME BA  Telvin vir deme va vais ee 2.53 2.13 .40 
Re ge es ho kee ck bs 2.03 1.83 .20 











From data already presented we calculate the digestibility of 


the rations for each experiment. 


EXPERIMENT I. 
This experiment was carried out by myself and colleague, Mr. 


Emery. The outdoor work was personally attended to by 


Mr. Emery, and together the results were written up as a part of 


- Bulletin No. 16—New Series. It seems necessary in the discus- 
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sion of results of the series of digestion experiments to give the 
main features of the Bulletin at this place. 


“LUCERNE oR ALFALFA. 


During the past two years considerable has been written con- 
cerning the value of alfalfa as a forage plant and for hay. As 
experiments in a limited way have been made at this Station since 
1882, it seems proper to bring together such data as have accumu- 


lated during our recent feeding trials and digestion experiments 


with alfalfa hay. | 

Alfalfa or lucerne is botanically the same plant — Medicago 
sativa, Lin.— and one of the clover or leguminous family. 

Alfalfa has been grown in Greece for nearly 3,000 years as a 
forage plant. The Romans esteemed it very highly and Columella 
writes that it yielded four to six crops a year. 

In France the plant is known as lucerne and in Spain as 
alfalfa. It is grown quite extensively in southern Europe. From 
Spain alfalfa was introduced into South America and thence by 
way of Mexico to California where it still retains the Spanish 
name, alfalfa. While in California and many of the western and 
southern States it is grown quite extensively, it has never been 
much cultivated in the northern States. In the eastern States it 
was introduced from Europe and is generally known as lucerne. 

The alfalfa from California is said to withstand drought far 
better than the lucerne of Europe, while the lucerne withstands 
cold winters better than the alfalfa. 

_ With this reference to the history of the plant, we may briefly 
review what some of the authorities say concerning its value. 

Professor Shelton: ‘Lucerne endures close cropping and all 
kinds of stock are fond of it.” 

C. L. Reed, of California: ‘ When cut in bloom it makes hay 
of good quality for all kinds of stock, but especially for cows.” 

Professor George H. Cook, of New Jersey:* Of all crops 
hitherto grown in this State, lucerne, sometimes known as alfalfa, 
is one of the earliest to mature, and consequently promises most 
in this respect; it offers, in addition, advantages which few other 
plants possess; briefly, some of these are as follows: 

“Lucerne when once well rooted withstands drought and frost in 
a remarkable manner. 


~* Report Ag. Experiment Station, 1886, p. 168. 
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“In New Jersey it can be cut three or four times each season, 
for five or six years in succession, yielding under favorable condi- 


tions, as heavy tonnage per acre as fodder corn, which it notably 


surpasses in quality.” : 
Dr. EK. L. Sturtevant:* “Although a plant of warm climate, yet 

under favorable circumstances of soil it seems to do well even as 

far north as this State; but it requires a deep, loose sandy soil, 


and to be kept free from weeds. 


“When cut early, before the stalks become woody, it affords a 
nutritious hay, well spoken of by all writers on agriculture, for 
the feeding of milch cows and horses.” 

Professor C. S. Plumb:+ “No changes of weather or tempera- 
ture seem to have affected this plant thus far as grown here. 
Station experience warrants us in believing as desirable the trial 
of this crop on the farm for green food. 

“Although the seed is expensive, and large growth not certain 
after sowing, the seven years’ experience here indicates that alfalfa 
will thrive and do well in this climate, and where good seedings 
are secured will yield a large, valuable crop, especially during dry 
weather.” 

It seems to be the prevalent opinion that lucerne does not 


flourish well so far north as New York State, but seven years 


experience with it at this Station proves that it can and will thrive 
well in this latitude. Chancellor Livingstone experimented with 
it with good results on his estate in Columbia county nearly ninety 
years ago. It has been generally conceded that, in order to 
succeed, lucerne must have a deep, sandy, or light loam soil. The 
experience of the Station has been upon heavy clay loam, some of 
it of a cold retentive nature. Our experience indicates that 


_ alfalfa will thrive well upon other than sandy or light loamy soils 


Two acres and a half of lucerne now growing at the Station, on 


__ three parts of the farm, show well the capabilities of the plant to 
withstand the drought and northern winters. In 1882 two plats 


were put down to lucerne and alfalfa. These plats have yielded 
several crops each season since. In 1888 they were cut three times, 


* First Annual Report, N. Y. Expt. Station, p. 78. 
+ Fifth Annual Report, N. Y. Ag. Experimental Station, p. 135. 
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ALFALFA, ForaGe PER ACRE IN 1888. 


a 
a en ey Sn eT 














No. 1 No. 2 
Pounds. Pounds. 
SAITO LO vc oe vcs Sawa Sicee Soa Cet eee seek: 19,384 18,518 
Bilin Sess cee tenes ae re ee 6,751 5, 227° 
DGD ie ea ca ce shop a Baa essgtene Sapo eee ae 5,009 5,009 
PHL aos Fae AS OAS TES eS gee ae 31,144 98,749 











yielding an average of about fifteen tons per acre of green fodder, 
after having been down to grass from the original seeding six 
years. 

From the analysis of alfalfa for different years as grown at the 
Station, at the period of full bloom it was found to contain 67.46 


Per cent. 

EVV BUOYS GNI cab e 0 ie Dew ole ianncer ol 1a) oie Ne Coa dele eee 67.46 
PUBS oS p55 Seeks Sats PSS cee bok win ORSON RED Ca abe ao 2.65 
Albumimoid& <cc esse em earn Ee ree. 5.91 
Ud OBST sas os woe eis fae ee a ee oe pete a 10.51 
Nitrogen-free extract... s.// 336s ee ee 12.02 
Ty ee Eee ee ETE OM ARS ein if es Pee et 1.15 
Oba Soske oc cod on OS ike a Oe ee ee eee 100.00 | 


—— 


per cent of water. With these figures as the basis, it is found 


that if the fifteen tons of green fodder, having a composition like 
the above, were converted into hay they would be equal to 5.6 
tons of hay per acre 
The chemical composition of this hay is shown by the follow- 
ing analysis. The average of ten analyses of. wheat bran, also 
analyses of red clover hay are given for comparison: | 





Alfalfa Red Wheat 


(in bloom).| clover. bran. 

Wahler 2. coho re Ra cae 15.02 | 15.365 | 13-78 
WA ee os egies he oak oe ee Oe les halen 6.69 5.50 5.53 
A Thirminoids..)..b si ee AON Beet aed, 13.81 12.05 14.56 
PUTT EMIDeLrl 2). vs oes eo eee 27.28 25.99 107833 
Nitrogen-free extract .............+.-- 34.97 | 37.63 52.26 
Ma tets hts osha ek de TERE Cee 2.26 3.48 By Hi 

Total es ey edie ate 2 100.00 100.00 | 100.00 
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The above analysis shows alfalfa to be much like red clover 
hay, and to contain nearly as much albuminoids as does wheat 
bran. The sugars and starch were determined with results as 
follows : | 


Per cent. 
Meine roe ee So Oe aha i eRe sues eine wh aoe Ea OO 
BITOROSO Sees gic an so PORE Ok BE HOO a El Oe Ek ROR 1.40 


ES tre lg a, oY Fa ob aes Sy Be So eek ees 12938 


From the data presented, the total yield per acre of the several 
constituents in the 11,200 pounds may be calculated as follows : 


Pounds 

: per acre. 

NN eee hte gga ah in wha be con die bates 749 .2 
EAL ete oe oe kw 6 eve pees kp evo sate a woe ok Stine a yet eee 1546.7 
(PSG ee ee Va ake ee tic 2955.4 
PM EEROS OXULAGCH 1 ape'0 5.6 Goin Fierce. edie Ho ony bee see 3916.6 
OMe ih. hove cs te es TRUS Fo pea Hb yae al vre E's ite a st SDDS vik 


The sugars and starch, included in the nitrogen-free extract were 
equal to about one-half of the total extractive matter showing a 


Pounds 
per acre. 


INTER) 6 ee reek Gah ee TO clare own bates 336.0 
an OE ea heat 5 eee a aa ee 156.8 
RENE ee eh Ring's Sls ak Ge as an eT Ae ee eae 1425.7 





large proportion of these ingredients at the period of bloom. 
The total amount of fertilizing matter removed from one acre 
by the crop for the year was very large, especially is this true of 


FERTILIZING MatTrer IN ALFALFA. 


Pounds 

3 per acre. 
eT CT Ea oP Rie Sea 7 aaa Pa ar 52.1 
aa alee es yn wanes ALN x erg shes wd Cova wes a leaiee's 155.7 
POMS AG kad ws a aes ie Gate AY RG oe PRE See 9.5 
8 ORO NIS A BURGAS TI Talal mia nar gte ans ar BAP Pag ar 305.8 
(STS SS Sia oc Tite a Aa a Deer tac areas a Pie Flake 17-9 
rs er iSite eee asc ON «Kale de Bowie he Beet Dace alate 252.0 





the nitrogen, potash and lime. Alfalfa is preéminently a lime- 
loving plant, and it is generally recommended to apply a good 
dressing of lime to the soil before putting down to alfalfa. 
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DIGESTIBILITY. 


In a feeding trial made at the Station during the past winter 
the digestibility of alfalfa hay was determined. The subject for 
experimentation was a four-year-old Jersey cow, in milk about two 
months when the trial was made. February twenty-third the 
feeding of alfalfa hay was begun, twenty-five pounds per day were 
offered and during the five days on which the dung was saved, an 
average of 24.31 pounds or 389 ounces per day were eaten. The 
amount of dry matter consumed per day was 322.7 ounces. From 
noon of March fourth until noon of March ninth, five days, men 
were constantly with the animals and all excreta was received in 
pails and at once transferred to large vessels, kept closed to pre- 
vent loss by evaporation. At the end of each twenty-four hours 
the dung was carefully mixed, sampled, and taken to the labora- 
tory for analysis. 

All food was weighed and the unconsumed hay for the day 
weighed back and sampled. This waste was kept in a large glass 
jar and at the end of the period analyzed, but as the details are 
uninteresting and unessential to discussion of results only a sum- 
mary of all is given in the following table: 














| : Me 
q-- = va : 
o¢ ot B 3 S 
AAT 3 = 3 
DATE. es a E i $ b 
oon > = ea) = 
> 22 ae o 3 — 
< J = sa = 
Lbs. Lbs Lbs. Lbs 
MEST Tees caw 6 ao otek teeae tare ne 43 983 68.62 24.68 15.43 
VT ETC Tose he Sicate wea sehen ses ote a tare 
WW GY SUERTE Datei el che aeeneier gc GOIN GR Bue a ae el 
NEAT ODA iS ce oe ieee hc ok aet oles eee ee ere 
VP SE MISO Sole Reccce nate he oie ee ee oie aah doe 
LETH tr te aotdhe coe Bie ok Coke oka Cet 
ESINGIT EL Bios se alomee oak oe ines nate. Meee 
M STON S25 erie ree Te Lae es ees 
WACO A Wold Ui Seats oglctos SER ET oe me mee eie 


AVOLBLO cose dereces stew hater ttn on 
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The amount of dung and urine per day was as follows: 




















Dung. Urine. 

: Ounces. Ounces. 
eee ee ae eT, Same Be ees ee 756.0 324.2 
[Oa Gg a ea AEB Wen ar gg eee 686.0 365.5 
ee Ree OES el er ue eg eee 814.7 285.0 
MMMM A 0S psc a ele Pe oo ae Wlesg aks ewes onl 7194.5 345 .0 
SG ae CO ce AS a ra A RS 901.3 361.5 
PAVETAQS 20.06. e eee eee ee ete tee eee 792.38 336.2 











The average chemical composition of the dung, having already 
been given, we may present in tabular form the results as showing 
the digestibility of alfalfa hay as follows: 


DIGESTIBILITY OF ALFALFA. 

















ce oO 
mM 
ra 4S On ra = 2 
£ g8 s a8 
PER DAY. S ax ° a8 
Si; Ks) eo : 
a 2 e 2° 3 
A <j 5) Z Fe 
EMMETT es Se), ne oina Sas dian Gace 322.72 52.41 105.61 135.56 9.04 
PTOI OLN ssc s os cceeics bk edveccectece es 130.93 16.23 59.85 38.26 4.66 
' Amount digested............ STV ew Leese 191.79 36.18 45.76 97.30 4.38 


Pet CONG GIMOBLOG. oo. aces ec ekcderetccnses 59.43 68.84 43 .32 71.85 48.45 





The nutritive ratio of the ration proved to be 1:4.3 or consider- 
ably closer than called for by German standards. 

By comparisons of the above results with those for the digesti- 
bility of clover* hay as found by Armsby, we find that alfalfa is 
considerably more digestible than red clover, especially is this true 
_ for the albuminoids and nitrogen-free extract. 

The result of the Station experience with lucerne or alfalfa may 
summarized in a few 
CONCLUSIONS. 

1. That lucerne or alfalfa may be successfully grown in New 
York State. - 

2. That when once established it thrives well upon clay land, 
but will probably do better upon good light loam. 


* Report Wisconsin Ag. Exp. Station, 1885, p. 73. 
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3. That seed two years old loses its vitality and fails to 
germinate. Undoubtedly many of the failures to secure a stand 
of plants may be traced to poor seed. 

4, That the seed bed must be well prepared, and, in this 
latitude, it seems best to plant out the seed in the spring, and with 
no other crop. The seed should be but lightly covered by rolling 
the ground. 

5. That for seven successive years at the Station three and four 
cuttings per year have been taken from the plats. 

6. That last year, the sixth in succession, the plats yielded 
more than fifteen tons per acre of green forage, equal to 5.6 tons of 
alfalfa hay. 

7. That alfalfa should be cut in early bloom, before the plants 
become woody. 

8. That it should be cured largely in the cock to produce the 
best quality of hay. 

9. That by chemical analysis the hay was found to be more 
nitrogenous than good red clover. 

10. That cattle, sheep and horses all relished. the hay and 
seemed to do well. 

11. That it was found to be more digestible than red clover hay. — 

12. That if farmers would try this crop we advise them to 
begin with a small piece of well prepared land, in order to see 
whether alfalfa does as well with them as it has at the Station. ~ 

13. That probably success with alfalfa will depend largely upon 
having fresh seed, a well prepared seed bed and in covering the 


seed lightly with soil. 
EXPERIMENT II. 














[oe] 
mn 
54 oC $4 H, 
O mt oe oO et 5 
3 a3 2 ag 
PER DAY. 3 =e * oe 
g =e © 
* Bi 3 £8 
tan = fy oe 
a a 5 7, 


223.18 21.42 70.68 90.91 
102.07 11.38 38.23 40.45 


121.11 10.04 32.45 50.46 
45.77 55.50 






PIAV GOOlLAl fos iucde cect ev estan tena aa 





Hold GXGroemoent ax vos hs cn Feta ve oeee hae eeeee 





Amount digestedi.<istun ners eaneeaue. 
POAPIGHNTOIC GOLGC: aoc. os Peas caahcns tik ee 54,26 





46.87 





The nutritive ratio of the above ration was 1: 9.1. 
In this ration of hay not enough was consumed to serve as a 
maintenance ration and the animal lost slightly in live weight. 
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EXPERIMENT ITI. | 
In this experiment hay, like that used in the last ration, and 
turnips were fed. The results appear in the next table. 





























[<) 
MN 
an cS . q H ‘ 
o fate) oO 1 > 
pe} A “A = Ae 
PER DAY. e ey a 
g =a © = 
Sp ss} oo ; 
si = a s x 
Qa < oO ZA & 
ENP kis recs us wale tdandec (as 181.622 15.155 65.269 81.429 5.968 
nT le ee eS RE Ee Si Sh SE ae 12.110 1.377 1.603 7.747 465 
ERR ROOTS nto d ocd oN oe stad ad® owes 193.732 16.532 66.872 89.176 6.433 
NT 89.470 10.230 32.500 34.380 3.340 
J Ey ae 104,262 6.302 34.372 54.796 3.093 
AMIEL CUILEOSTOG. os. vs cn «onc seve scoacae os 53.81 38.12- 51.39 61.44 48.08 

















The nutritive ratio in the above ration proves to be 1: 19.1. 
Further we observe that the digestibility of the albuminoids of 
the hay are considerably depressed, but that the nitrogen-free 
extract is more fully digested than was the case with the last. 


Roots 1n 4 Ratton. 

Influence on the Albuminoids.—It has long been the opinion, 
based on German investigations, that roots and tubers fed in 
connection with coarse fodders decrease the digestibility of the 
albuminoids and crude fiber of the coarse fodders. 

This last digestion experiment afforded an opportunity to make 
some investigations on this particular point. Assuming that the 
ratio of digestibility for the hay was the same, or approximately 
so, for the several animals in the trials, and had Star digested her 
hay equally as well in the ration of hay and turnips as did Spot 
when fed the same hay alone, then there should have been digested 
7.1 ounces of albuminoids plus the albuminoids of the turnips, 1.3 
ounces, or a total of 8.4 ounces of albuminoids should have been 
‘digested for the ration. In reality only 6.3 ounces of the total 
albuminoids were digested or 0.8 ounces less than should have 
been digested in the same amount of hay fed alone. In our trial 
then the influence of the roots seems to have been to decrease the 
digestibility of the albuminoids of the hay. 


INFLUENCE ON THE CRUDE Fiser AND NITROGEN-FREE EXTRACT. 
Assuming, as has been customary, that roots are completely 
digested, we find Star should have digested from the hay 29.7 
19 3 
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ounces and from the turnips 1.6 ounces or a total from the ration 
of 31.3 ounces. There was digested 34.4 ounces or 3.1 ounces 
more than should have been digested from the same hay fed 
alone. Of the nitrogen-free extract there should have been 
digested 45.2 ounces from the hay, 7.7 ounces from the turnips, 
a total of 52.9 ounces, but the amount actually digested was 54.8 
ounces, so that 1.9 ounces more was digested from the hay than 
would have been estimated. We may conclude that our results 
are seemingly in accord with the German: 

1. That roots when fed in a ration tend to decrease the digesti- 
bility of the albuminoids of the coarse fodders. 

2. That the influence of the roots on the nitrogen-free extract 
of the fodder was to increase the digestibility. 


WHAT Is THE ADVANTAGE OF FEEDING Roots? 

If the addition of roots to a fodder decreases the digestibility 
of the albuminoids, considered the most valuable portion, then 
where is the great value to be derived from their use in a ration? 

At first this would seem to indicate little or no value for roots 
and such would be contrary to general observation. Their value, 
when fed in aration in moderate quantities, over dry fodder or 
grain seems, like silage, to be in their power to act as a corrective 
of the system, thus enabling the animal to put to better use the 
portion of the food already digested. In other words it prevents 
the system from becoming clogged, gives tone and vigor to the 
animal and enables the assimilated food to be used with economy. 

Experiment IV. 

As stated, Broad’s ration consumed was: Hay, 8.79 pounds ; 
wheat bran, seven pounds; corn meal, four pounds, and cotton- 
seed meal, three pounds. The next table shows the amounts eaten 
and digested : 



































Broad. 
Albu- Nitrogen- 
PER DAY. Aetise | Mlhoids, |, GiNe- | Sitnag Fat. 
. Nx 6.25. : extract. 
Ounces. | Ounces. | Ounces. | Ounces. | Ounces. 
PEAY Oaten site. Gi < sok ss Powe sees eos 121.340 11.151 39.815 49.570 3.969 
EPL LUT (Oc) | ep eae a PRE oe Ray Le 191.360 43.712 13.296 113.152 10.992 
PPALAICOALB Meet ee eck usec boss. 312.700 54.863 53.111 162.722 14.968 - 
NGlidiexcromentsi. is chee case wesc 95.920 14.570 29 820 36.740 4.690 
AMOUDD GIPEStOd sls; cess vx ewes 216.78 40.298 23.791 125.982 10.278 


Per cent digested,................ 69.32 73.44 44,79 17.42 68.66 





————=—====_==_—_ 





~ Da’ -er70'* 
Woe We: r= 


Sere eat sie ge aR 
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The nutritive ratio in the last ration proved to be 1:43. 
Assuming that Broad digested the hay in this ration equally as 
well as did Spot, when fed hay alone, then we may calculate the 
per cent digested from the grain ration as fed. These results are 
given in the following table: 


Broad — (Digestibilhty of grain ration). 


























Albu- Nitrogen- 
PER DAY. SEs | tainolds: |. seco =|" «tree Fat. 
; Nx 6.25. ; extract. 
: Ounces. | Ounces. | Ounces. | Ounces. | Ounces. 
POUL GIBOSLOG - ccs once ccacccss 216.780 40.293 23.791 125.982 10,278 
Amount digested from hay...... 71.265 7.595 17.233 27.511 1.984 
Grain ration digested........ 145.515 32.698 6.458 98.471 8.294 


Percent digested. .......0......0% 76.03 74.80 48 .57 87 .02 75.45 





EXPERIMENT VY. 


Whitey receiving a ration made up from grain foods, more 
largely carbonaceous, consumed per day as follows: Hay, 8.83 
pounds; wheat bran, two pounds ; corn meal, ten pounds. In the 
following table are given the data showing the digestibility of 
such a ration: . 








Whitey. 
Dry Albu- Crude | Nitrogen- Fat 
minoi ke ar 
matter. |. Nx 6.25, epee extract. 














Ounces. | Ounces. | Ounces. | Ounces. | Ounces. 
























































RIAN OLD soi g ose ivc's see c'cs's swans 120.760 11.337 38 .284 49.309 3.954 
APERIT OBC oe cre oo cass viene ce cnee 155 .554 20.209 4.899 119.329 7.041 

PIMGREOTT. cs sescces ss, oceriss 276.314 81,546 43,188 168.638. 10.995 
Solid excrement.................. 68.990 10.410 21.190 27.910 3.270 
Amount digested.......... Remeaee s 207 .324 21.136 91,993 140.728 cae 7.725 


TOrGOnt GIOBtO. . 25... scce adc vee 75.03 67.00 50.93 83.51 70.26 





SSR SENSES SORE I SES SSeS SEES SR Sane 





The nutritive ratio for the ration fed Whitey proved to be 1:8.6, 
just twice as wide a nutritive ratio as in Experiment LY. 

As with Broad, assuming that the hay was digested in the same 
proportion in this ration as when fed alone, we calculate the 
digestibility of the grain ration as follows : 
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Whitey (digested of grain ration). 





Dry Albu- | Crude _ | Nitrogen- 












































minoids free Fat. 
ALT Nx 6.25. fiber, extract. 
Ounces. | Ounces. | Ounces. | Ounees. | Ounces. 
Ota OStG0 Iu ee waetieacce metres 207 .324 21.136 21.993 140.728 7.725 
Amount digested from hay...... 65.524 5.324 17.522 27 .366 1.977 
Grain ration digested........ 141.800 15.812 4.471 113.362 5.748 


Percent digested a .2.4fug. 68.34 | 718.24 91.26 | 94.98 81.63 








EXPERIMENT VI. 

This experiment conducted with the Jersey cow Nellie, gave an 
opportunity of determining the digestibility of the following ration 
per day: Hay, 21.5 pounds; wheat bran, 3.25 pounds; corn meal, 
2.2 pounds; cotton-seed meal, 2.2 pounds; .linseed meal, 1.1 
pounds and oats, 3.25 pounds. The next table shows the digesti- 
bility of such a ration. 












































Nellie. 
PER DAY. ie cast Side Grade nau tse mein 
; Nx 6.25. er. | extract. 
‘Ounces. ‘Ounces. Ounces. Ounces. Ounces. ‘Ounces. 
RE Wa -ts4 0.) 0 eee ek Gogineni ya Sone 300.790 | 14.007 27 .005 95.072 | 121.925 9.870 
GAIT CBtO Nii iek wed Sen ewes we 164.540 7.872 36.248 12.096 97.152 9.792 
etal roe, coat hes ee. "465.330 | 21.879 | 63.253 | 107.168 219.077] 19.662 
Solid excrement...............-. 173.430 14.670 21.990 59.710 71.370 5.740 
Amount digested ................ ~ 991.900 7.909. 41.263 47.458 447.707 ~~ 43.929 
Per cent digested i ocscctsee a cts 62.73 32.95 65.23 44.28 67.42 70.80 





5 SSS S==_— 











The nutritive ratio for the ration proved to be 1 : 5.7, or very 
nearly the German standard, which is 1 : 5.4. 

As in the other trials, calculating the digestibility of the grain 
ration, the following table is secured : 


Nellie digested of grain ration. 











Dry Albu- Crude Nitrogen- 
minoids free Fat. 
matter. | Nx 6.95, fiber. extract. 





Ounces. | Ounces. | Ounces. | Ounces. | Ounces. 


























POCA GON LOCac cs sak cote caeeteee 291 .900 41.263 47.458 147.707 13 .922 
Amount digested from hay...... 163.208 12.572 43.514 67.684 4.935 
Grain ration digested........ 128.692 28.691 3.944 80.023 8.987 


Per cent grain digested ......... 78.21 79.15 32.60 82.37 91.78 





Te ee 
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From the table just given it is evident that Nellie digested very 
thoroughly her grain ration. 

As the sugars and starch have been determined in all the feeds, 
also in the dry substance of the dung, we may express in ounces 
the total amount in the food consumed and in the dung also the 
per cent digested. 




















Flora. 
Glucose. Sucrose. Starch. 
US 2S) Sear er 9.68 4.52 41.08 
RR ee os Teds eee eee ee ; 0) 0 17.41 
Amount digested...... ....... 9.68 4.52 23.67 
Per cent digested ................. 100 100 68 . 54 
. Spot. | 
Mie ARE TY. 3 ce OE 17.58 5.44 34.68 
eS a aE ga CEReate'S 4 0 0 17.84 
Amount digested.............. 17.58 5.44 16.84 
Per cent digested ..:............%.. | 100 100 48.56 
Star ; 
MiMeTAUIOn OBLON,.. .+ 0% 5 5a+ ke ck beets 17.60 5.02 30.76 
I ea le ele access vv « s 0 1.07 12.26 
Amount digested....... ...... 17.60 3.95 18.50 
mer cont digested... i. 2.2... es eee ee. | 100 78.68 60.14 
Broad 
Breeatrovioenten,..-.... 6. ee bee ee 11.60 10.63 103.47 
araung.....-.... PRA eas Rip 0 0 14.87 
Amount digested..............| 11.60 10.68 88.60 
ee cent divested .......<-.....'. 6. | 100 100 85.62 
Whitey. 
Breramon eaten... 026562. ee ae 10.20 6.63 113.11 
NE ea eS ue 8 wp eis at ys ods 0 0 11.04 
Amount digested.............. 10.20 6.63 102.07 
er cont digested... cece s cyan | 100 100 90.89 


et 
» 
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Nellie. 
Glucose. Sucrose. Starch. 
In ration eaten........... ies Sabie 25.509 12.502 | 114.819 
We, Un gs S655 COTE ee 0 0 46.740 
Amount digested.............. 95.509 42.502 ~ 68.079 


Per cent digested. ooh ares ct 100 100 69.42 





From the tables presented it is shown that with one exception — 
all of the products in the food reacting like sugars have been 
digested and a large portion of the starch. The total of sugars 
and starch digested in each ration falls a little short of the total 
amount of nitrogen-free extract digested. 


AMOUNT OF Dune Per Day By Some ANIMALS. 


As a basis for making an estimate of how much manure will be 
made by animals during the~period of winter feeding, I have 
brought together the results, secured with different animals, at 
this Station during the past year. I give the live weight of the 
animal, the weight of the fresh dung voided per day, also 
the weight of the water-free substance. The first four animals 
were cows in milk, the following two heifers, and the last two 
fattening steers: 











Live weight. | Fresh dung. eet 

Dig tava noe Hast tas seattle Ge Sette ea 876 40.8 6.30 

Jem \ar EAE Re Ee 890 44.9 7.40 
aT Veet Na va aan 868 o7.3 “Daa 

Mog iat hs Up aN eaaraae 874 47.6 7.40 
HOT Hee ste acs Sib en acy ey ene aie 972 49.5 8.18 
Welty rome ie, euehiee 1,072 62.6 10.84 
SOG ios ae ok clare aR ahese a 932 37.1 6.37 
RCT i es hs ka ce tba Pe at oars eget 882 37.4 5.59 
ERO R Ae hn ese ae ee ee oc Me oe 983 35.9 5.99 
NV DAO oa ace hy pints Co ee ee et 949 27.5 4.31 


Tt is noticeable that the amount of dung per day, either fresh 
or dry, does not increase in the order of the weight of the animals, 
but rather is dependent more upon the ration fed. | 
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As we here show the variation in the value of farm manure 
according to the daily ration fed the animal, I may be pardoned 
for again stating the ration fed to each animal during these trials: 

Jem I. Orchard grass hay, 19.7 pounds; water, 56.8 pounds. , 

Jem IT. Orchard grass hay,17.7 pounds; corn meal, eight pounds ; 
water, 60.5 pounds. 

Meg. I.—Orchard grass hay, 18.3 pounds; water, 56.1 pounds. 

Meg. I1.—Orchard grass hay, seventeen pounds ; corn meal,eight 
pounds ; water, 64.8 pounds. 

Flora.—Alfalfa hay, 24.31 pounds; water, 64.6 pounds. 

Nellie.—Meadow hay, 21.5 pounds; wheat bran, 3.25 pounds; 
corn meal, 2.2 pounds ; cotton-seed meal, 2.2 pounds; linseed meal, 
1.1 pounds; oats, 3.25 pounds; water, 96.1 pounds. 

Spot.—Meadow hay 15.87 pounds; turnips, 8.66 pounds ; water, 
32.2 pounds. 

Broad.—Meadow hay, 8.79 pounds; wheat bran, seven pounds; 
corn meal, four pounds; cotton-seed meal, three pounds; water, 
57.4 pounds. | 

Whitey.— Meadow hay, 8.83 pounds; wheat bran, two pounds ; 
corn meal, ten pounds; water, 38.1 pounds. 

The fertilizing matter in the dung of several of the animals was 
determined by analysis, and below are given the per cent in the 
fresh substance and in the dry substance. 
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The amount of these various ash elements, etc., in 2,000 pounds 
of the different dungs is shown below, expressed in pounds: 

















bi 
— ke 
to or 
oO fod) 
= — 
Ls} oe? 
qa aq é ea 
3 fas} O = ren) 
q q = + S B= 
rep) = 
- = Z a) 69 = 
DOU tc ak Sok Ga ec'pecees 26.40 22.60 29.80 29.00 38.40 26.80 
Insoluble matter ................ 11.66 9.54 9.40 9.56 6.20 6.48 
(Sy aS aR ae eee 5.58 5.84 7.00 6.16 8.12 7.96 
Phosphoric acid ................. 1.94 2.46 5.78 2.78 13.90 7.60 
AT ee ens ne ee a en 96 | .58 .60 .16 
Yt ee oe ei ae 3.90 3.40 78 1.56 6.14 2.74 
ee i cae cle 7.68 3.28 6.60 9.06 6.26 5.06 
TSE. Ong te Se ay 1.04 92 1.30 2.84 1.46 


Value 2,000 pounds............... $1 31 $1 38 $1 84 $1 35 $2 64 $2 11 


It must be remembered that the dung represented in the above 
tables is free from all straw or litter of any kind, nor does it 


include the urine, which is even more valuable than the solids. 


The amount of urine per day is shown for the same animals at 
the same dates as for the dung already given. 


Pounds 

per day. 

Jem. | NE Ne eee Dios og kee wacko aw bebe ee 16.9 
DN cage ae 1 oe aan ed teat newt, Sta oe 14.9 

Mog.. | EME ore ot ae co ge can ew eg a ate 16.6 
| CaS alias RRA See ie Pi re gs SNe eu ae atte om oe 14.3 
II ec hg ac ateratels be wih a tee : : 21.0 
cP os ee SE Tk tira ed Vecbmawes bee bet 8.9 
I Raf StS feo FS i okie ta aaa 6.9 
I ie OS re a pate sree PLY ai 17.9 
IIE Sir DU rwe erly OL Sil i oe re ee 20.5 


DAIRY EXPERIMENT. 


The chemical work connected with the experiment of the several 
breeds of animals has of necessity required much time and a 
large amount of clerical work in calculating and tabulating results. 


The chemical work, and much of the tabular work, has been done 


under my supervision by Mr. Whalen, assistant chemist. In the 


_ following pages are presented the summary of all results, with 


20 


154. REPORT OF THE CHEMIST OF THE 


such brief discussions of. foods, by months and other forms, as — 
seems most desirable for a full understanding of the experiment, 
up to the month of October. 

Foods. | 

A short description of the foods fed in the trial is essential to 
a better understanding of the experiment. . 

Hay.—The hay wasa mixture of grasses and clover fed morn- 
ing and evening until June first, after which date dry hay was fed 
at noon and green forage the other two feeds. 

Beets.—Sugar beets were fed at noon until May tenth. After 
this date until June first other green forage was substituted. 

Alfalfa forage.—This forage was cut from Station grounds, the 
first crop fed from May tenth to June thirteenth; second crop 
July fifth to twenty-fifth ; third crop August seventeenth to twenty- 
second, and twenty-sixth to thirty-first. No food fed seemed to be 
more relished by the animals than partially wilted alfalfa forage. — 
The alfalfa was cut in early bloom. 

Rye forage-—Fed from June thirteenth to July fifth and varied 
from bloom to seed in milk. Rye forage was not well liked by the 
animals and all were more or less “ off-feed.” 

Mae forage—Began feeding maize at stage of silking, July 
thirty-first to August sixth; again August twenty-third to twenty- 
seventh, in milk, and from September fifteenth to October, when 
the corn was pretty well glazed. 

Oat and pea forage-—Began feeding oat and pea forage when 
oats were in milk, July twenty-fifth to thirty-first, and again 
August seventh to tenth. 

Hungarian grass.—This grass was fed in bloom from August 
thirty-first to September fifteenth. The animals did not seem to 
do so well on Hungarian grass as was expected and for some cause 
were more or less “ off-feed” while this grass was being fed. 

The green forages were fed once a day — at noon— up to June 
first. After this date they were fed morning and evening and hay 
at noon as previously stated. 

Green forages cut each day are very difficult of sampling so as 
to fairly represent the entire period. The method adopted was to 
sample so as to represent as nearly as possible an average for the 
entire period fed and careful analyses made of these samples. The 
forage, as soon as cut, was taken to barn, weighed and put in pile 
to wilt for the next day’s feeding, and again weighed as fed to 
animals. | 


TEC ase een 
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Previous to May fifteen the grains were separately weighed out 
for each animal. After this date mixtures of 1,000 to 2,000 pounds 
were made and fed. 

Mixture No. 1.—Wheat bran, five parts; linseed meal, three 
parts, and crushed oats, two parts. 

Mixture No. 2.—Wheat bran, five parts; linseed meal, three 
parts; wheat middlings, two parts. 

Mixture No. 4.—Wheat bran, eight parts; crushed oats, six 
parts; wheat middlings, two parts; linseed meal, three parts; 
corn meal, one part. 

The linseed meal was old-process meal. 

The chemical composition of the foods fed is shown by the 


following tables : | 
CoMPOsITION OF Foops FED. 








nD 2 ; 
A 3 isost aia 

ow Cm) ae h-2 

Shh = As on 

FOODS. ; ako) a D sy qd° 

a FSI bd oO ol — e 

2g s Sz, ho OW Roe 

a ee 2 Res RO het ¢ 
e <4 < é) 7; Fig & 
Pav VEMOC G7PAGROS. sc... cncccer sae accviecdees 14.29 4,19 7.88 | 28.91 | 41.93 2.80: 
BV IRE PEAGSOS occ. cele cece ladcececes 10.17 5.53 | 11.17 | 33.21 | 36.14 3.78 
PVT IDIROG CTASSOS 2 ..<. ciccs ties doce decissces 21.05 4.49 7.55 | 26.37 | 36.48 4.06 
ee ids wcecb wee cdeus 80.91 1.98 4,26 5.15 6.88 82 
I en ok. aca den o's wack decn sadede 76.72 1.85 434 7.15 8.86 1.08 
(dot 12 Re ee CHa LS A REBT REE 3a CA A 78.53 1.81 4.61 6.18 7.78 1.09 
ORT Mn os cisaaa'be smepadcssaccwte 83.52 ie | 1.91 1.01 | 12.75 10 
UN MCMIEIN  r  L, ko uae vaes dade d bie 75.69 1.70 3.31 9.01 9.07 1.22 
MOMU EAI DGS TOTHRO« o6ics bs coescecsccctesecs 74.81 1.66 3.97 7.98 | 10.32 1.26 
IMIDTRO SETS OTASA a as oods caee ok ase dwis ccc weSert's 73.49 1.72 3.45 7.81 | 12.43 1.10 
DEHIZO TOTRLO.<, giles vclevsccsss Peg Tp eee 91.05 AT 1.32 2.84 3.62 .40 
MRS as os 5 Sik caves co civeccaaes 88.05 78 1.69 3.39 5.44 65 
NOE Ie See ee ae eee 85.76 aya 1.47 4.04 7.32 .70 
TREE ee ie cic aich bos acs sedivcloccaaccce cs 717.70 .69 1.47 3.47 | 16.16 51 
OS sg FR SE a ae Oe ee eG Pere te 1.28 2.38 6.09 | 16.99 1.10 
NIE ESS ER ipa a 12.09 3.00 | 12.02 | 10.93 | 57.20 4,76 
MEER Soci diekc case du ceeds 9.18 1:26°}5 11.30 1.23 | 73.04 3.99 
MMR er sche Sa hc dean cc ear casees <e 13.01 3.82 | 16.41 6.19 | 56,54 4.03 
ME SPT See le sob doe wns tie s'evccscveccds 9.83 5.89 | 15.50 9.63 | 66.07 3.08 
OPEC OIINIES i. cc icdcecccacesedsaccese 14.66 .85 | 12.90 1:20 | 69.29 1.10 
BUIINIO CHOLES. 2... ac cree sce ccn ses seeened 10.67 |. 1.17] 15.52 | 2.26] 68.85 1.53 
IRN ss a, Sec ca 'caccensineels levee 8.18 5.56 | 33.55 8.67 | 37.44 6.61 





SUGARS AND STARCHES. 
The per cent of sugars and starches as found in the dry 
substance of the feeds is as follows: 

















€ apa Sucrose. | Starch. 
Hay, mixed grasses .............. 8.00 2.44 15.54 
Hay, mixed prasses.............. 2.60 1.28 14.72 
Hay, mixed grasses .............. 4.08 1.64 18.54 
Eo Ss dics 6 = kivie e's a ecb JAB y 2216 11.89 
iitin ay RH ae 204 | 3.98 17 10 
2.48 2.44 14.96 
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SUGARS AND StrarcHEs — (Continued). 





Invert 

sugar. 
POO NES ¢ Vic acs ie ida. tea tate ere a 6.30 
WYO TOLATO see. tac Pea ec eas 4.96 
-Oat and pea forage .............. 3.04 
Hungarian, Oras cies. vot teen ee 5.20 
MiBIZ GO TOLE OG n.57.% ons uit Vala eg - 3.60 
NIBIZOIOTA RG, . cade ce cece Oe ee 9.76 
Maize forage scl 2 ora ee 14.32 
Nnize forages. ways eeu ah ae 10.00 
Maize forages. s\. sag. scat ae eben 6.80 
SIOETUMGAL ala. sibs oo exe seas ere 1.28 
Wheat branes (2.29. Seren Pea ay 
Wheat braniec.s 5: fine. vein sik ars 
Wheat middlings................ 88 
Wheat middlnps: 2... wa. a oe 1.20 
Dinseedmea etc Sees. ee 0 
Oatecrushed 3... 7s hee eae 1.20 


BrrEEDS REPRESENTED. 








Sucrose. 





a 
© 


92 
04 
76 
.08 
.56 
.60 
80 
.32 
.88 
60 
40 
40 
12 
.00 
80 
. 20 


mtr DODO CIHR eho CO 


Starch. 


— 


4.37 
20.31 
17.84 
22.00 
17.55 
15.96 
15.20 
24.09 
36.02 
76.68 
49.21 
44.40 
76.84 
72.48 
22.80 
56.24 


As afew of the animals arrived at the Station the last of March, 
1889, the data given begins with the first of April, and tabulated 
results are given for each animal from the date of their arrival. 
The ages of the animals in days on April first is given below, also — 


date of arrival at the Station: 








HOLSTEIN-FRIESIANS. 


Gueén-Duchess 2. oes ssh ka cee oe ee ee 
Junietia Peerlesa?....2% ae eee es eee 
Manton Bello, sascniie 2s re oe ee ee ee ee 


Age in 
days, April 
1, 1889. 


266 
293 
334 
327 
305 


374 
240 
289 
366 


SO - 


317 


—_—_—_— 


229 
234 


231 


— 


Arrived 
at Station. 
March 28 
March 28 
March 30 
April 5 
April 27 
May 1 
May 2 
May Il1 
April 10 
April 10 
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BrEeEDS REPRESENTED — (Continued). 





Age in | ‘ 
days, Aprill a¢ Station. 

GUERNSEYS. 
Rosette Ford........... ES APTA eee att vie: « 326 | May T 
MITIOIO: Sos, 6. - So tis bene dmiecien oe Bent dass Wage es 219 | May 15 

Ste ne nae eh be ets ek oes 273 

JERSEYS. 

RMI MRERIEE LV ee gis oss aes ole Se ys Sp ws 360 | July 16 





The weight of the animals for each month, as given, is the 
average weight for the last five mornings of each month. The 
animals were weighed in the morning before receiving food or 
water, and the average results are given below: 


WEIGHT oF ANIMALS AT CLOSE OF MONTH. 


April. | May. | June.| July. | Aug. |Sept. 










































































HOLSTEINS. Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. 
I a feo! oS owed clcvan vial dx 564 651 702 726 772 839 
tis 2 oS sl Sas Chia con vido aecde a 661 741 781 807 812 871 
PE ITT ROPET GL oe Seo dares Slack vives 00% ONE TDSC Saw e eis 709 768 812 842 878 935 
MOtherl and. DOWAOL. oe ices ovcccnvccccccsce 635 709 153 765 806 884 
PAT EE ge rc gon atone ote e ea eres baa te 642 w17 762 785 817 | 882 
AYRSHIRES. 
EMINEM DINISIIORAD SL Doc's cccaits welvc o.c'< sede cccinc’e 889 4TT 537 550 568 627 
eM CP OTIOSS. feb a ook oles sacccc ce cssece es Le a 342 393 433 467 522 
MRIMNIERATA MEET P Ce tease es Coan cs ele d ee whale nde wad. beds cue 494 555 607 641 688 
he ye ag RS pe ee a 641 683 690 135 195 
VOrare ©..<.s.. 00s. Pu ee SS tie a ey eaters 488 542 570 603 | 658 
AMERICAN HOLDERNESS. 
ITI nts. oe a ving c saw diaese acces 372 451 485 513 540 590 
I ia a ae ee 328 393 429 454 494 552 
MIPRMEP AT ree, sob Soir vidas ec e'eneclcnsa ot 350 42% 457 483 SIZ | STi 
; GUERNSEYS. 
4 TS UE ES an ee ay ene 526 581 601 640 681 
BUM C tl dats vt = 5.25054 ~ Basineaahen esse at snne es rye 317 368 411 441 | 489 
: oS Se a en aa Saneeeanienael ere Sins 421 | 474| 506| 540| 585 
JERSEYS. 


NIETID  Sag er cee re te en cot wcaknics Ivcdos ceo biteuoede 509 551 586 


In the following table are given the total amount of food con- 
sumed per month, and the daily average for each animal, and 
following this the amounts calculated for the chemical composition 
of the foods for each animal, also the totals up to October. 
Descriptions of the foods and dates of feeding have already been 
given and require no further comment. 
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GENERAL AVERAGES. 


We have given a brief summary of the results for each indi- 
vidual animal, and may now group them together, according to 
breed, and use the average for each set. We should bear in mind 
that, for the Holstein and Ayrshire, the average is that of four 
animals, and for the Guernseys and Holderness two each, while of 
Jersey but one is given. 

The live weight given is the average live weight for all the 
animals in the breed, and the average monthly gain is the average 
calculated in the same manner. The dry matter eaten for one 
pound gain is calculated from the data given in the table. 

The average weight of the animals, ranging between about 400 
and 900 pounds, we can not well compare the results as they 
stand, and, in order to aid to a better understanding, I have 
calculated the amount of dry matter eaten per 1,000 pounds live 
weight, for the same ratio as eaten, that is the dry matter multiplied 
by 1,000 and divided by weight of animal gives results. This will 
be of interest as showing the changes in ratio as the animals come 
to maturity. 

The column at the extreme right of the table, headed “Per 
1,000 pounds live weight,” is found by taking the average for the ~ 
entire period, multiplying by 1,000 and dividing by the average 
weight of the animal for the entire period. 


HOLSTEIN-FRIESIANS. 























Per 1,000 
April.| May. | June. | July. |August.| Sept. | lbs, live 
weight. — 
Water drunk.............| 965.4 1476.8 1670.3 2065.8 1624.4 1520.2 | 2039.1 
Water in food............ 275.9 209.2 417.4 500.1 822.6 590.1 615.7 
Dry matter eaten........| 347.8 385.2 374.1 412.0 463.00 351.5 510.4 
Be athe oso as ck Bon LISOL 20.62 23.87 28 .05 26.12 19.08 29.48 
Albuminoids Nx 6.25. 52.32 59.76 63.77 75.46 74.29 49 24 81.98 
Crude fibers. 2 tie 76.97 92.29 92.42 94.75 92.47 80.33 115.75 | 
Nitrogen-free extract...| 213.37 196.94 178.54 195 .52 199.60 187.56 | 256.21 
Mateo eee, oa te aeeerte 12.90 15.02 15.68 18.50 19.84 15.54 21.32 
TMVELUSUG AI cc. i cel elo be 17.48 13.65 8.75 8.69 15: 601s Abate 
Sucrose cco we ee ees . 27.81 16.33 9.85 10.89 15.71 9.15: | Sa aaweewe 
Stare oa csesessces: 74.48 86.33 95 .60 105 .58 114.78 97 49> bs Seen eae 
Wave Wetent.c. , wives cobs. 642.0 717.0 762.0 785.0 817.0 $62.0. 4 ocesaeee 
Average monthly gain..| 53.0 75.0 45.0 23.0 32.0 6520-1. Sees 
Dry matter for each 
pound increase . - 6.5 eal 8.3 17.9 14.4 6.4 alocetaese 
Dry matter eaten per 
1,000 lbs. live weight...| 541.7 537.2 490.9 524.8 566.7 $9875 % |" vapeaeene 
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330.4 
15.40 
46.59 
74.64 

176.69 
14.55 


13.95 


8.59 
92.73 


0 
55.0 
1 
1 


411. 


1290.4 
541.3 
318.2 

44.84 
72.01 
170.04 
14.01 
14.09 
88.80 


585.0 
44.0 


7.2 
578.3 
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Per 1,000 
lbs. live 
weight. 


2151.0 
779.2 
570.4 

30.43 
93.97 
135.40 
280.23 
25.19 


ae ee sees 
er ee er eee 


eeeeeewes 


ereeesere 


eeeeereees 


eeeerteaee 


ever reeee 
eee ereeee 


eeeereeee 


AYRSHIRES. 
April May June July. August. 
aE AY Te cs oo] 5 ped oe 921.2 1246.2 1638.8 1180.5 
Water in food ........... i hoe 11¢.1 351.2 459.2 740.6 
4 matter eaten ....... aa 241.2 324.4 - 374.0 363.4 
SG SE pe eee eee es 13.84 20.20 25.84 12.27 
Aihisnincids Bae a is oie 38.27 55.76 66.64 61.50 
MMAR ALOT oC. 6. oc smn kc | Ks Se-es 63.12 81.0 87.38 81.10 
Nitrogen-free extract...| ...... 129.98 155.07 173.09 166.63 
ar eee et 9.89 13.84 16.57 17.19 
PUUOPE UP OS 2... oi cuss ce} av ea'sn 12.04 12.43 8.50 7.85 
SOUR he oS hy cea oth eas 63 8.96 8.39 9.59 13.67 
A ESET SA a a ee ec 68.27 81.30 88.33 91.44 
MAW MRTG.) aos ies cel occa es 488.0 542.0 570.0 603.0 
Average monthly gain..| ...... 65.0 54.0 28.0 33.0 
Dry matter for each 
pound inecrease........ Kot BET 6.0 13.4 11.0 
Dry matter eaten ber 
_ 1,000 lbs. live weight . 494.2 598.5 656.1 602.6 
AMERICAN HOLDERNESS. 
Vi St Et ens ir 975.1 1186.0 1519.5 1D) bie 
Weterin tO00d .v..;.2....| <6... 116.0 269.3 433.5 655.0 
at, matter eaten . Sica a » 238 .0 269.6 295.2 296.9 
> pg te ee Z 12.52 16.80 21.22 19.21 
mitanincide ENG ics ol oc eeara's 42.89 46.74 58.25 53.95 
MOVUGO DDO v.cnac. sos accee Serre 52.56 63.99 62.49 67.04 
Nitrogen-free extract ..| ...... 121.88 131.02 135 .56 141.94 
ER OR oe gS sss cous baw ede 9.69 11.27 12.83 14.28 
MV OESUC AI oak. cc ek ek |e ones 9.57 9.52 4.99 6.40 
PEPTIC ahaa des iivoveka} dcesie.s 9.40 7.27 8.04 12.14 
SPEIER Seteccc. sto. Besos) Re 59.64 70.29 74.44 80.03 
Dio. a) 1-4 rs Reba 422.0 457.0 483 .0 517.0 
Average monthly gain .| ...... 70.0 35.0 27.0 34.0 
Dry matter for each 
_ pound, inerease....... eoeee 3.4 ye 10.9 8.7 
Dry matter eaten per 
1,000 lbs. live weight.. 564.0 589.9 611.1 574.2 
GUERNSEYS. 
Water-draunk... 342.4... ia an Ay tel ont aes 1405.1 {| 1704.5 133.4 
EURO tay oe el ks ce sah seo Pers 366.2 464.3 635.6 
es matter eaten .,..... pee hg ce olan re 83279 372.7 338.3 
Ce hee ae ae ee SO Tarigs Deen Bes 20.83 255.8 20.18 
Aibamincias... tte Mei othenes 56.37 67.62 54.77 
MOV OTe ee cee tects sh ae@ire | o bieeoe ee 82.07 87.56 77.20 
Nitrogen-free-extract...} ..2... | .....es, 159.09 | 175.27 170.46 
ee EE gt er | kee 2p Piva vee ct 13.96 16.71 15.72 
MERCER ELE moe o's tS cane G44] ca bys odie 12.33 9.01 10.65 
Buerose ure Pec. sek CaeD yh eee ety rea 8.74 9.72 11.30 
Uta ot UO ada ie ae en cae 83.97 88.18 92.73 
BM WOES WOES os essasccens 421.0 474.0 506.0 540.0 
Average monthly gain..| ...... | .i..... 53.0 31.0 34.0 
Dry matter for each 
DOMME-INGVOASG. asc. << taon co helen os 6.2 12.0 9.9 
Dry matter eaten per 
1,000 lbs. live weight...| ...... | ........ 700.8 736.5 626.5 
Ree ae Fee 
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JERSEYS. 
oo 
Per 1,000 
April.| May. | June. | July. |August.| Sept. | lbs. live 
weight. 
Water drunk ........... Uda oe ENS eo ts Coed cen Reena 1134.4 1217.3 | 2070.0 
VEAL O00 Ube, cats Shh 2 boas Bane aoa kee eee a ee Cae 775.1 545.2 | 1162.1 
Dry Mattar OAEAD 6.665, Uheca soo ea picoee ie ea bP, eatcee 352.9 315.3 588.2 
PBL Fok: CS DOLE Rua « Jae oleh ee MUAY Beare Sao at oe ot kn tae Oe eae 22.86 17.02 35.1 
Albuminoids............ a baie WPA rads esp SOT La ice RSS Oe ume 61.34 44.05 92.76 
Orute fiber 5.3. lei. 5s ates Oe teht actors SeAvnath Cine ch eae RS ee 85.50 71.47 | 138.22 
NELPOR GMA-19G6 OXUTACES S| ce Aaa tee A alee nada ee 166.01 168.88 | 294.78 . 
dE A ns A a = a ea Fr eke AR IGS reek LOR ete elaine aes | 17.15 13.89 27.32 
Invert sugar ............ Peo tt ies PCE AS lhe ee ee ere 8.42 14,2994 CS Ae. 
MBCPOSG SER. cece recast Sec LAR it eMiery AO eae ot 13.98 os Wy Ae SS eae at 
oto tel ERE ceca am aM SPR RUD yt Ui vee nieat SY fc of MOR Dn 91.30 97.491" cose 
MGEVOAVOIDTES oie rhea te ce hbk ec eae a ieee 509.0 551.0 686.0. jesee ee 
AVOrage. MONTRLY PRIN sos sok ee aoe cee eo ee 42.0 35:0: See eeoaee 
Dry matter for each 
DOUNAINGPOABO: ca wee alee eee le ee eee tr ila cee 8.4 9.0: eee 
Dry matter eaten per 
TODO I DSi11VO Were ht, 2743.5 65 5c tec dy Bhs he dewal o hhoebunernee 640.4 53830 =+| eae ere 














In the table last presented there is one interesting point 
brought forcibly to notice in every case and that is the pounds of 
dry matter for one pound of gain for the several months. In June 
more dry matter was required than in May, and the largest 
amount in July, averaging more than three times as much for the 
month of July as for May, or as 4.1 to 14.1. In August less dry 
matter was required for one pound of gain than in July, while the — 
month of September approximated the month of June. While 
feeders have recognized this fact, I believe these are the first trials 
to determine the real difference in favor of so arranging our 
system of feeding as to take advantage of the spring and autumn 
months for fattening animals. The continuation of this experi- 
ment through the winter and another summer will no doubt give 
much valuable data on the amount of food required to produce a 
pound of gain for the different seasons of the year as well as for 
the several stages of growth for the animal. The results will be 
tabulated in periods of six months each, and the summary given 
to the public at these dates. 


FEEDING EXPERIMENT — STEERS. 
The feeding of the steers of a few breeds has been conducted 
in a similar manner to that with the heifers, and in the following 


pages are given the additional data of general interest up to 
October 1, 1889. 


. 
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The following table gives the names, breeds, age in days April 
first, and date of arrival at Station: 





Age in days Arrived at 
NAME. Breed. April 1; 1889, |.’ Station. 














Alexander Hamilton ....... : Holstein-Friesian ............ 62 | April 2 

Pr Ee Soh bs coed cecte bs American Holderness........ 222 | April 10 

Grover Cleveland............ American Holderness........ 212 | April 10 

RRR etree cock ss cc sack AFULAIUBOY 6 overs noGedcles wacdn a's 37 | May 9 

ReRtCMA TSS Pi Sac's ess dane one’ COINS 7s Sis dew nsaweasieanacas 28 | May 9 
Fodders fed. 


The description of hay and forage, es given for the heifers, 
applies equally to the following animals: 

Grain mixtures Nos. 1, 2 and 4 were the same as fed heifers, 
previously described. 

Grain mixture No. 3 was as follows: 

Corn meal, 200 pounds; wheat bran, 200 pounds; linseed meal, 
240 pounds; wheat middlings, 200 pounds; oats, crushed, 100 
pounds. 

This mixture was fed from June fifteen to August twenty, after 
which No. 4 was fed. 

The skim milk was a mixture from Station milk and that 
purchased of a neighboring milkman, and the average of analyses 
for skim milks were used in calculating results. 


Gruel. 


The gruel fed previously to July twenty-third was made by 
adding one ounce of old-process linseed meal to one pcund of 
water and bring it toa boil. After July twenty-three two ounces 
of linseed meal to one pound of water were used, otherwise 
the same. 

The two animals, Cathay and Khaledan, were in bad condition 
when received at the Station, and several months were required to 
get them well started, yet fair gain in growth was steadily main- 
tained by constant watchfulness and care in feeding. 

No discussion of results are necessary until more data is accu- 
mulated from longer continuation of the experiment. 
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RELATIVE FEEDING VALUE OF SOME GRAIN RATIONS. 


FEEDING EXPERIMENTS WITH Cow NELLIE. 


For a feeding experiment during the winter of 1888-9, the 
Jersey cow Nellie, 6 years old, was selected for the purpose. The 
cow was fresh in milk, having dropped her calf November twenty- 
six. The feeding begun December eleven and continued until 
February twenty-two, the time being divided into four periods as 
follows: 


; Days 
Meriod > liso ot oo ai es a ie 12 
Period. EA ees Be es gs CNS ee ee 21 
Period TT esc soi Bk See Say eee hs 20 
POPOL We eee pete cas ge ic ec Bis lads ek ae Pee eae ee. Ae Ro 20 


We take the averages for the last ten days of each period so as 
to eliminate the influence due to the changes in food. Linseed 
meal was not relished by the cow, and the amount eaten per day 
was variable. 

The milk yield gradually fell off during the corn meal period, 


Averages for the last ten days of each period— cow Nellie. 





om] ty tH 
ae Be AVERAGE Foop EATEN PER Day. g 
S oe 
ow. | EF , ne eae i 
D fan} 4 d & ~ oO 3 ort og 
qa = ® oo) Sh 
PERIOD, Pal & | 3) et 9-6 ) See 
a3 | $5 #/ 2/2 2/3) 81s" 
= ete ae i] A co 8 a @ rte PS 
I uy Bb od q oO v m » wey 
@ ® a Ki em = = q 3 2 
> > s q ° = a 4 ‘ =} 
<a |< sity Ota owes Sd —e Ee ne phe YS oF 
Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Cts. . 
1 Speer Saeco oop 1028 | 59.3 | 14.0 | 15.8 6| 2 19.6 | 17.4 
II 1045 | 69.5 | 14.9 | 19.8 2 6 20.7 | 19.4 
III 1054 | 62.0 | 15.2 | 19.0 2 6 |... LIB 188 
IV 1049 | 63.9 | 15.3 | 19.4 ae 


5.56 | 17.3 | 20.9 








but the substitution of an equal weight of gluten meal for corn 
meal caused an increased flow of milk, which was well maintained 
through the period. The substitution of crushed oats for gluten 
meal failed to maintain the quality of milk during the third period, 
and in the fourth period the linseed meal, poorly eaten, maintained 
nearly the same yield as the oats for the whole period, but for the ~ 
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last four days the falling off was greater since very little meal was 
taken when it was attempted to adjust the ration to correspond 
with the other periods. | 
=. The milk was carefully analyzed for the last four days of each 
period, giving eight analyses for each period. The number of 
analyses should have been twice this to be fully satisfactory. It 
is interesting to note that while the milk yield under gluten meal 
for three days averaged 26.7 ounces more per day than for the 
previous period with corn meal, yet there was a loss of 1.48 
ounces of fat per day. This confirms what has been indicated 
before, that gluten meal increases the flow of milk without pro- 
portionately increasing the solids or the fat, which, in butter- 
making, is the object sought. With crushed oats the milk fell 
off per day 55.3 ounces, while the fat fell but .72 ounces, and 
the quality of the butter was much better than that made under 
gluten meal feed. Linseed meal failed to give so good results 
as in previous trials, although there was a slight increase in fat 
and a falling off in yield of milk. A part of this effect may be ~ 
attributed undoubtedly to the small amount eaten. 

The milk was submerged for creaming as quickly as possible 
after being milked, and for convenience the skimmings made each 
morning. — 
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The amount of milk required to produce a pound of butter in 
the several periods was approximately the same. The amount of 
cream required varied somewhat for the periods. It is interesting 
to note that with an individual cow the variation in the amount of 
cream required for one pound of butter was very marked, ranging 
from 2.33 pounds to 3.36 pounds. Ripening the cream and churn- 
ing was always as nearly the same as could be secured in the 
Station dairy. The amount of cream for one pound of butter for 
this cow is considerably less than the average of the herd. 
Another point observed, thatit was necessary to raise the tempera- 
ture for churning with each change of grain as the period of lacta- 
tion advanced. In the first period the churning being made at a 
temperature of 58° to 60° Fahr. while in the last period for the 
same results the cream was churned at 64° to 65° Fahr. . 

While the actual costs of the rations as fed are given, yet these 
haye little significance as compared with the relative feeding value 
of the several foods. From the trials made with this animal, it is 
evident that gluten meal was a superior food for milk production. 

A digestion experiment at the close of the fourth period pre- 
vented repeating the first period with corn meal to determine how 
much change had taken place due to advance in lactation. Work 
with the digestion experiment, and absence from the Station, pre- 
vented a further study of the butters for which purpose the 
experiment was more specially designed. 


FEEDING EXPERIMENTS WITH Cow Fora. 

A feeding trial, similar to that with Nellie, was carried on with 
the Jersey cow Flora, but we were at the time unable to make the 
necessary analyses and so only as to the effect on the milk yield 
can we compare the foods tested. Flora dropped her last calf 
December seventeenth and was removed to the experimental barn 
December twenty-sixth at which date the feeding trial began, and 
continued until February twenty-second, when a change in the 
rations was made to deterfnine the digestibility of alfalfa hay. 

The time was divided into four periods of like feeding as follows : 


Days. 
MN oS atne ea clears Tak te a ee a Eas 10 
gh ALL 2S AR Sa ERE Gi iu: UO AN aay ore eae cani SN RR 14 
Period IIT :.:..’: ; PR oe Sh See cay ae 3 Me Sata, «ag tte Pack tastes 15 


GIL Vor nc oe 1s pons Re ah aloe pie cli Rome se airaee a 20 
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Taking only the last ten days of each period we have indications 
that with the cow under experiment that 3.8 pounds linseed meal 
and 3.5 pounds wheat bran are just about equivalent to eight 
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Bee as kt wrt Cae, hoes 930 | 70.3 -f-18-72} (2020 [3 eP: 8.8 TA oe 18.8 
Be rac Pons aie ees 958 | 59.7 | 15.3 | 20.0 ]..... SOc ieee 3:6. oe eee 15.1 
ia er tee ee es 967, 1.56:1 | 25:8 | 20.085 55 FeO Le. eee ee ee ee 19.8 
AM Rat gee PE nee CO WDD Bake a at Fag’ Fea Saas Saas tale Pe ee errs len trie t) 14.6 
DY RA Natok) eras 3S 985 | 89.2 |*283.3 | .... 6.0 4 Or eek BF fis oN Ds ts 24.0 








pounds corn meal for maintaining the milk yield, but we find that 
5.1 pounds less milk was required for one pound of butter. In 


period three, under palm-nut meal, there was a falling off in milk’ 


of 2.6 pounds per day. Under dry feed (starch waste) this 
decrease in milk was arrested, and the yield steadily increased to 
the close, indicating, + as has been previously shown-at this 
Station, the value of this dried by-product from _ the starch and 
glucose manufactories for milk production. 

The yield of milk per day, period two, under linseed meal feed, 
was almost the same as in period one, but 5.1 pounds less milk 
were required for a pound of butter. : 

The per cent of fat in the two butters was very nearly the same, 
85.27 per cent and 85.79 per cent. Whether the recovery of fat 
from the milk and cream was equally good for the two periods we 
cannot say, for unfortunately no analyses of milk were made at 
this time. The treatment of the milk and cream was always the 


same, but this trial can only be taken as indicating what has been - 


found in other trials heretofore, that linseed meal gives more 
butter than corn meal. Immediately following the trials already 
considered there were two periods, the first with alfalfa hay and 
the second with alfalfa, corn meal and wheat bran. With the 
change in feed the milk yield fell 3.1 pounds per day, and the 
addition of grain feed did little more than check the decrease at a 
considerable additional expense per day. 





* The hay fed in this period was fine quality of alfalfa. 
+Fourth Annual Report, page 23. 
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DAIRY NOTES. 


During the past year a few preliminary experiments have been 
undertaken in the dairy, and under the above head of “ Dairy 
Notes” I give such results as have thus far been secured, as work 
of progress, rather than any completed experiments. All experi- 
ments of this kind must be repeated a large number of times and 
under all probable conditions before any fact can be established 


~Sweer vs. Ripenep Cream. 

It is frequently asserted that unless cream be properly ripened 
to slight acidity, there is in churning, a large loss of butter-fat, 
which is carried off in the buttermilk. Contrary to this we find 
some of our most successful and practical dairymen advocating 
the making of sweet-cream butter, and the demand on the part of 
consumers is steadily increasing for butter made from sweet 
cream. ‘Test trials churning two lots of cream, the one sweet and 
the other ripened, convinced us that under ordinary methods of 
management there might be a loss of fifteen to twenty per cent in 
churning sweet cream. We at once instituted a series of experi- 
ments to find whether by more skillful management this loss 
could be prevented. 

It has often been recommended to churn sweet cream at a higher 
temperature than would be required for cream properly ripened to 
slight acidity. At the time of the experiment the ripened cream was 
being churned: at 62° Fahr. We then began dividing each day’s 
cream, churning one-half sweet and allowing the remaining portion 
to ripen before being churned. The buttermilk from each churn- 
ing was sampled and taken to the laboratory for analysis. In the 
buttermilk from the ripened cream there was found from 0.10 to © 
0.50 per cent of fat, according to management and skill in hand- 
ling the milk and its products through the several stages. As the 
average per cent of fat in buttermilk is given at one per cent, we 
feel safe in claiming good recovery of fat in the case of ripened cream. 

The trials at churning sweet cream were all made under the 
same conditions excepting the lowering of temperature for each 
series, and below are given a few of the results: 


Temperature churned ..............02.085 68° 63° 60° 584° «B4R° «B® 
TTS GHUTHGEG sernacy ctcan valde swwakleys sauiene 8! 24 18! 13! 20! 25! 
Solids in buttermilk: ie. oe ae 13.19 10.20 8.90 8.24 8.07 8.61 
Fatin hu ttarmilker, he. ote honk aeecke 4.07 1,87 57 63 23 (9 
weer SS Se === 
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From an inspection of the preceding table we find that by 
churning sweet cream at the same or a higher temperature than 
is required for ripened cream there was a large loss of butter fat, 
in one case amounting to a little more than one-fifth of the total 
butter present in the cream, but by lowering the temperature to 
50° to 54° Fahr. there was no greater loss than with the same 
cream ripened. 

The quality of the butter, both in grain and color, steadily 
improved as the temperature for churning was lowered, and at 
50° and 54° Fahr., was as good in appearance as that from well 
ripened cream. The flavor of butter from sweet cream is quite 


different from butter made from ripened cream. In every case 


there was found less casein in the butter from sweet cream than 
in that from ripened cream. 

Asaresult of these experiments then we may say that under 
proper management there seems to be no greater loss of butter 
fat in churning sweet cream than with the best ripened cream. 

Since the above experiments were completed there is shown 
another confirmation of the general results, in work previously 
done and published in the Annual Report of the New Hamp- 
shire Experiment Station. | 


TEMPERATURE FOR CHURNING. 

The temperature for churning in order to secure the best results, 
is influenced by so many causes that it would be impossible to 
decide upon any fixed temperature to be used under all conditions. 
Generally in summer 58° to 60° Fahr., and in winter 60° to 64° 
Fahr., will be found a proper temperature. This does not hold 
true for all cases; for instance the cream from the milk of two 
cows during the feeding experiment for jthe winter of ;1887-8, it 
was found necessary to churn at 538° to 56° Fahr. in order to 
secure the butter in good condition. At this temperature the 
butter was churned in the granular state in from twenty to thirty 
minutes. The cream from the milk of two other cows in the same 
herd and receiving the same feed was churned at 62° to 63° in 
order to secure the butter in the same condition and time. 

Occasionally a cream has been found difficult to churn, and by 
raising the temperature so high as 68° or 70° Fahr., and churning 
until the first appearance of butter, and then lowering the 
temperature again to 62° to 64° better results were secured and 
perhaps a churning saved. 
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Butrer Farts To GATHER. 


Once in a while, even by prolonged churning, a butter that has 
come in exceedingly fine granules fails to gather and the particles 
of butter remain suspended in the milk. Such butter may usually 
be successfully managed by putting, at this stage, one to three 
quarts of a saturated solution of brine in the churn with the milk 
and giving the churn a few more revolutions when the granules 
will often come out splendidly. When butter comes in this con- 
dition we have often noticed that the serum holding the particle 
of butter was very viscous or sticky and the butter particle failed 
to aggregate into granules. The addition of the brine served to 
destroy this viscous property and allow of the formation of the 
butter granules. 

MILK AND CREAM. 
Ash Constituents. 

The question is not infrequently asked how much nitrogen, 
phosphoric acid, potash, lime, ete. is contained in milk and 
cream? In order to answer this question I have made analyses 
of both milk and cream, as produced at the Station. As milk is 
creamed at the Station by the submerged process, by weight the 


cream has averaged almost twenty per cent. Hence 2,000 pounds ~ 


of milk would give 400 pounds of cream, and 6,000 pounds of milk, 
which may be considered a good annual yield per cow, would be 
1,200 pounds cream. The amount of the leading constituents 
removed in the milk and cream would be as follows: 


POUNDS CONTAINED 
a RT POUNDS IN CREAM, 


a —  ——  — |— 


2,000 Ibs. | 6,000 lbs. | 400 lbs. | 1,200 Ibs. 








NEL OR OIVING; . cers 0 odas bowl 2 ees ON scene 14.0 42.0 2.12 6.36 


Phosphoric acid Py Os; ........ LENORE vs bana ee 6.0 18,18 .60 3.02 
Potash Ke OSS vasess ats asiediiakss cca eaaaaeners 3.38 10.14 .36 Pee :,') 
DAMN Oat Ope asne ne dads uses saindy Sip te era eee 4.85 14.55 44 2.20 
Magnesia Mg 0. . in. oo isecses hice eas baceeenn ys .29 .87 .02 .10 
Boda Naa O.s::s303ccc ise ep eee core 1.41 4.23 38 | 1.90 





Having determined the amount of these several constituents in 


milk and the cream from the same, we find there would be left in — 
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the skim milk derived from 2,000 pounds and 6,000 pounds of 
full milk as follows: 


























| | 
In 1,600 Ibs. | In 4,800 lbs. 
| skim milk. | skim milk. 
Pounds. | Pounds. 
ee es ee Ay OER ee ony ALOE 35. 
Seeercmmcid bh Oar eke sk eee 5.46 | 15.16 
Ne iene eh eb ag bee cet 3.02 | 8.34 
IS GS Pe ee ar) eee | pe Pia 12.35 
Be PNR a rag aig Daeg yw hca'g vie pi valsie ss eu 27 | tt 
PR ee dc nes al ee Ss ob os | 1.03 2.33 








The amount of ash or of nitrogen in butter is almost nothing, 
the quantity present being too small for consideration from our 
present standpoint. | 

From the tables presented we may judge pretty closely of the 
amount of fertility removed from our soil by the sale of milk, 
cream and butter. By feeding the skim milk upon the farm, 
and selling the cream, we only remove about one-tenth as much 
as would be found in the whole milk. If the skim milk and 
buttermilk are all consumed upon the farm, and only the butter 
sold, then the amount of fertility sold from the farm in the way of 
nitrogen, phosphoric acid, potash and lime is almost nothing. 


Pounpbs OF CREAM FOR ONE PouND oF BUTTER. 


The number of pounds of cream for one pound of butter will 
vary for individual animals and for herds under like conditions of 
creaming. Dif Potent methods of creaming the milk will give dif- 
ferent results. Bélow are given the average number of pounds of 
cream for each month required to produce one pound of butter in 
the Station herd. The Cooley system of creaming the milk was 
used, and the skim milk drawn down as close to the cream as 
possible. 


Lbs. cream 


for one lb. 
of butter. 

AMIRI a ae ee ee en diet Sel STS yk RS ae RPE 3.538 
RM le a REIT ee ee UNE He. gidhelotnucaia de gone 3.67 
MR SEE ie po gc. Gk. sO gigs AN ah path eit inedG usa gine Coie o’eus cw ba ke 3.94 
RE ar ee id wesc wie eae wed pli we eihlb 0h ately ace VAS LS apie, 4.00 
pe nies eh choi co hee Rie. Lika we aiee ee ip Raye Aaa Ly 3.82 
RRRrR CIRC att a oth Sea Wr Sui wi eited ase ase vbaid eke orhle Od 4.16 
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Lbs. cream 

for one lb. 

! of butter. 

A, Ae eerie ween ats die a TCE a ee 4.16 
PAT SUSE Vi 5'3 sac toe nals ya's 6 Gus tins 84s eniety a Oe eee 4.14 
Soptember.. i. MGs CTs ae GS aie wines ee eae os ge 4.16 
CSO DET ints TG Nee corel a tioteg aa ee Ne we 3 oa Se 3.99 
November |. 35552 2S otis ccknle w nhs, ve e's ties Bote se er 4.36 


WOOCANIDET is beats Fe Gtk ahi bias eae  Siate eee ee 3.83 


The variation by month was from 3.53 pounds of cream for one 
pound of butter in January, to 4.36 pounds in November. Under 
like conditions of creaming, the weight of the cream was nota 
true guide as to the amount of butter to be produced. 


Pounps oF Mink For ONE PouND OF BUTTER. 
For the same cows the average number of pounds of milk for 
one pound of butter for the first seven months averaged for each 
month as follows: 


Lbs. milk 
for one lb. 
butter. 

J TLUAT Ys wrest sits BNE se eran Auiwys ate pis oun RAS grade ie aso a 16.70 
PODLUALY. «et Shoe won eine nw le ouere ie eee talenale Wt etn ae eet eee 16.58 
MATCH a ee Sah eas Chea le RIS ert ee ee 17.91 
PITAL i G3. g Alas aes tek ey Oe aleds el ane a Oe kre 21.01 
LIES, SER Be eae re ARE PERRY IN my rs 21°73 
PUTS kk cover VR gale ra esda eS ba Ee coo ee PRP ALD. 5) 
LY 26 oes ha ae oor a ag he 4 ee SE tte TAT, apes a 22.56 





After July the conditions were such that the record is not 
sufficiently complete to furnish the necessary data. 


INFLUENCE OF TEMPERATURE ON CREAMING MILK SUBMERGED. 

It is an important practical question to know to what extent. 
variation in the temperature of the water in the vat affects the 
creaming of milk. 

In order to test this point milk was set on alternate days in ice 
water and then in water at the temperature of the spring water 


supplied to the dairy. The temperature of the spring water was 


56° Fahr. 

Analyses of the skim milk were made each day, and it was 
found that for the trials made when the milk was submerged in 
spring water there remained an average of 1.18 per cent of fat 
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in the skim milk, and the variation of fat was from .78 per cent 
to 1.51 per cent, or on the average about one-fourth of the total 
fat present in the milk was lost. When ice was used the per cent 


Milk submerged in spring water. 


Fat in 

Time set. par cenh: 
SERRE LOUIS G35 eng wards sctcdr wma ib iohin ss FP pos alae A Se vw wre 1.12 
ss Fi a aT SRR RS ee ca a . . 82 
MME STATLER cog cng eet war ocx? Sesiysts 01 si ans eowins eva seim. a ooh wre aye Gia 1.35 
ESL Fats SILOS ge A ES 1.49 
MMR MIRON Sos. esti es undies aoe ave ee obs eine SP Ca ae et 1.51 
MET 00a Fi ya! ds 5 wee a diss Fim nto ss 2 Sikora Sin'ehn' .78 
ME it eee atte Orie laln, Gee Oe ae uevea pies ots 1.18 


-————_—_— 
eS TS 


of fat remaining in the skim-milk averaged .51 per cent for the 
trials made. The*variation in per cent of fat was from .33 to .83 
per cent. The loss in fat was about one-ninth of that present in 


Milk submerged in ice water. 


Fat in 

Time set. Bee oedk 
See GyIOUl NOUS oc. we ee eee ee es RS ieee a ates Genres 40 
EIT SUQUIS® adic sa 5 ue 6 cee ons cee cee cee ee om . 83 
IEE LOUIS en alae sips. 5 P< jose Av vies oa ks ea we ehh geet 383 
Me OOT ES sorely s. <b xieten o Sisinis ws chase bane aaa wie 42 
ME MRTISIE TS Gy ocr glk oh wie ey oe ae ale's doe ote wields Sb. Sa oe et 46 
UTE MEET RIC Pete Fess cls cto tee Date Ota. ace} Date lole aces 65 
ERROR Ra NPI RE ae cialis Ric ote ie Caren ee es Ta eee 51 


the milk as against one-fourth at the temperature of the spring 
water. Fully three-fourths of a pound more of butter per 100 
pounds of milk was secured by the use of ice in the water. 


INFLUENCE OF Foop ON THE BUTTER. 


During the past two years a number of feeding experiments 
have been conducted with milch cows, using various grain foods 
in order to determine something of the influence of these foods on 
the amount of butter produced and on the quality. The results 
of these trials are given in this and former reports, but we may 
in a general way state what seems to be the average résults for 
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the several trials with five animals. The cows experimented with 
being three Jerseys and two natives or no breed animals. 

When hay alone was fed the yield of milk, and butter as well, 
was always the lowest. The addition of eight pounds of corn 
meal per day increased both.the flow of milk and the yield ,of 
butter over that of hay alone, but the butter fat in the milk, as 
shown by analysis, did not increase in proportion to the yield 
of milk. The substitution of five pounds per day of linseed meal 
for six pounds of the corn meal, making the grain ration two 
pounds of corn meal and five pounds of linseed meal, gave a — 
smaller yield of milk than when corn meal alone was fed. The 
yield of butter fat nevertheless was increased in every trial with 
linseed meal, and in the case of two cows with the same relative 
increase would amount to more than seventy pounds of butter per 
year for each cow. 

Replacing the five pounds of linseed meal with eight pounds of 
wheat bran the milk yield was rather less on the whole, but in 
one case more than when linseed meal was fed. The yield of 
butter was considerably diminished. To illustrate more fully I 
repeat the following from my notes. In the first sae there was 
fed hay ad libitum, corn meal and wheat bran: 

Milk per day, twenty pounds seven ounces; milk fone one pound 
butter, 21.3 pounds; butter per day, 15.4 ounces; per cent water 
in butter, 12.79. 

In the second period linseed meal replaced the corn meal, other- 
wise the feed was the same as in period one : 

Milk per day, twenty pounds one ounce; milk for one pound of 
butter, 16.2 pounds ; butter per day, 18.5 ounces; per cent water 
in butter, 12.65. 

A slight falling off in milk and an increase in butter, and 5.1 
pounds less milk required to produce a pound of butter. The 
gain secured in this case would amount to 70.6 pounds of butter 
per year. The substitution of oats for the linseed meal was fol- 
lowed by smaller milk yield and less butter, but of superior 
quality to that from linseed-meal feed. 

The experiments with ensilage and cotton-seed meal have not 
been repeated a sufficient number of times to warrant any definite 
conclusions. With ensilage, the chief difference noted was the 
more efficient recovery of the fat in the butter, and the butter 
under cotton-seed meal was of much better quality than when lin- 
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seed meal was fed. From observation of the butters, and from 
the examination of the chemical composition of the butter fats, 
I should grade the quality of the butter as found in these experi- 
ments, as follows: 





First. Second. | Third. Fourth. Fifth. Sixth. 



































Yield..... Linseed meal..... Cotton-seed meal.| Corn meal.. | Wheat bran.| Oats.......... HAY so.c ceesis 
Color.:::; COS aici nee ee a Cotton-seed meal.| Corn meal...| Wheat bran. Linseed meal.| Hay......... 
Grain ....| Corn meal .....:.. Cotton-seed meal.| Wheat bran.| Oats......... Linseed meal.| Hay......... 
* Firmness.| Cotton-seed meal. Wheat bran....... Corn meal.. | OBisr.'. aeerle Haynes. cee eme | Linseed me’] 








By firmness, as here used, I mean that quality of hardness 
fitting the butter fortable use. Oats produced the hardest butter, 
but it was somewhat crumbly. Linseed meal gave the softest 
butter, and its oily nature did not recommend it as first-class for 
table use. These results are only given tentatively until further 
trials can establish the true order. 

I do not wish to be understood as saying that any one particu- 
lar food is best adapted to produce the highest quality of butter. 
In fact, the finest quality of butter was produced when several of 
these foods were combined in a ration. 

Of all grain foods tried, gluten meal gave the largest flow of 
milk, but the per cent of fat was exceptionally low. Dry feed, a 
waste product from the manufacture of starch and glucose from 
corn, ranked next to gluten meal. Corn meal followed these for 
producing flow of milk. Linseed meal gave the largest amount of 
_ butter, but the quality was not of the best, being too soft. Oats 
gave the best colored and hardest butter, but somewhat crumbly. 
A combination of foods was the most satisfactory butter ration. 

Then in the feeding trials made with six individual animals we 
find that the character of the food did largely influence both the 
yield of butter and the quality. Or quoting from the last annual 
report to the Station: ‘TI do not mean to be understood as saying 
that difference in food will make a good butter cow from an inferior 
animal, but rather that improper food fed to a good cow will result 
in a lessened quantity and an inferior quality of butter.” 

As the production of butter fat seems to depend upon the rapid 
growth of certain cells in the milk gland and these, as cells, are 
largely nitrogenous, we should expect the character of the food to 
influence, to a greater or less extent, the fat of the milk; such 
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seems to be true for our trials, and we have further found that 
certain nitrogenous foods have produced the greatest amount of 
butter fat. 7 

We are aware that many trials with a large number of animals 
are necessary to establish a single fact, where the conditions are of 
such a complex nature as we have to deal with in all physiological 
questions and for that reason we ask that judgment may not be 
passed upon these results until further experiments may enable 
us to study more fully this question, and the results of other inyes- 
tigators be secured to verify our own results or to point out the — 
source of our error. 


REPORT OF FARM SUPERINTENDENT... 


The farm superintendent has been employed a large portion of 
the time for the past year in attending to the details of the stable 
work, finishing the basement of the new barn, building the manure 
platform, and in the general work of the farm’and on the experi- 
mental plats. 

He has also kept the meteorological od soil temperature 
records and had charge of the lysimeters. 

The work on the farm has gone on in harmony with the plans 
laid out in last year’s report. While crops produced have in the 
main been satisfactory, the conditions of the season have been 
such that there was an alternative between’ seeing"them choked 
with weeds or putting more than an ordinarily profitable amount 
of work into cultivation by hand. The latter was chosen and the 
farm is now as clean of weeds, generally speaking, as could be 
expected after so favorable a season for their growth. The wild 
carrot has appeared and although ithas been suppressed wherever 
found in bloom, we can hardly hope to escape a general crop of 
it with so much as is allowed to produce seed near the farm, for 
its seeds will be blown about and lodge from the winds where 
many a one will find a foothold in spring. 

The continued prevalence of wet weather encouraged the growth 
of fungous plants to such an extent that.a parasite of this kind 
entirely ruined the oat crop of this farm, and the crop of this 
region is reported as “light,” presumably from similar cause. 

Among minor improvements on the farm has been the removal 
of all interior fences which are not needed to inclose the stock. 
The old fence boards were made into panels on stormy weather 
when little else could be done. These are ready to help inclose 
the orchard temporarily while pigs or sheep are turned in to con- 
sume windfalls and thus lessen insect.depredators. 


*F, E. Emery. 
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Below is a synopsis of the work which is reported in the 
following pages: 

Grass plats and forage crops. - 

Potato experiments. 

Fertilizer experiment with corn. 

Corn in hills, drills and broadeast. 

Variety test of corn for fodder in this locality. 

Variety test of beets for fodder in this locality. 

Variety test of carrots for fodder in this locality. 

Fertilizer experiments with grass. 

Relative yields of four varieties of barley. 

Warm water for milch. cows. 

Subsoiling experiments. 

The manure platform. 

The lysimeter record for 1889. 

Notes on fluctuation in an unused well. 

Meteorology for 1889. 


GRASS PLATS AND FORAGE CROPS. 


The small grass plats have been continued as they were last 
season, save that where some have failed they have been replaced 
by seed of the same or another variety. | 

Last year the festucas presented so varied an appearance that 
seeds were saved and sown from the different forms. These have 
grown well for their kind, but none haye shown any tendency to 
panicle. 

The number of different grasses grown has been increased the 
past season by seed from various sources (see “Gifts to the — 
Station’’), so that there have been thirty-one families represented by 
sixty-five species and varieties not including a few which may prove 
to vary too little from the type to be regarded even as varieties. 

While keeping so many varieties separate and clean costs much 
time and care, yet it is fully repaid by the object lesson which it 
constitutes to all who have interest enough to look at them. Here 
one can see the grasses with which he is familiar growing beside 
others which he has never regarded as worthy of cultivation, but 
which, under like conditions, are equally good or perhaps better. - 
A careful examination of these plats might well be the first step 
towards improving the fields and pastures of many farms in any 
county of the State. 
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The species and varieties included in the following list have 
been growing on the plats the past season: | 
Agropyrum glaucum; Ag-ro-py-rum glat-cum. (Blue Stem.) 

A. repens; ré-pens. (Couch, Quake, Quick, etc.) 
A. ? (Bennett's Native Wild Rye.) 
Agrostis canina; A-gros-tis ca-ni-na. (Brown Bent, Dog’s Bent, 

Mountain Red Top.) 

A. stolonifera; st6-lon-if-er-a. 

A. vulgaris; vul-gd-ris. (Red Top, Herd’s Grass in Penn., Fine- 
top, Burden’s Bent, Rhode Island Bent.) 

Alopecurus agrestis ; Al-o-pe-ct-rus a-gres-tis. 

A. pratensis; pra-ten-sis. (Meadow Foxtail.) 

Anthoxanthum odoratum ; An-thox-an-thum o-do-ra-tum. (Sweet 

Vernal, Sweet Scented Vernal.) 

Asprella hystix; Asprel-la hys-tix, 

_ Avena elatior; A-vé-na e-ld-ti-or. (Tall Meadow Oat Grass.) 

A. flavescens; fla-ves-cens. - (Yellow Oat Grass.) 

A. flavescens flexuosa; flex-u-o-sa. 

Bouteloua oligostachia ; Bou-te-loti-a ol-i-gos-tach-ia. (Mesquite 
or Buffalo Grass.) 

Bromus ciliatus ; Bré-mus cil-i-a-tus. 

B. secalinus ; sec-a-li-nus. (Chess, Cheat.) 

B. Schraderii; Schra-der-i1. (Schrader’s Brome Grass.) 

B. pratensis ; pre-ten-sis. 

Calamagrostis. (See Deyeuxia.) 

' Cynosurus cristatus; Cyn-o-su-rus cris-td-tus. (Crested Dog’s- 
tail Grass.) 

Dactylis glomeata; Dac-tyl-is glom-er-d-ta. (Orchard Grass.) 

Deschampsia caespitosa; Des-champ-si-a caes-pi-té-sa. (Hair 
Grass. ) 

Deyeuxia sp?; De-yeux-i-a. (Mountain Blue Joint.) 

Evagraster Abyssinica. (Theff., Red var., White var.) 

Festuca elatior ; Fes-tu-ca e-la-ti-or. (Tall Fescue.) 

F. ovina; o-vi-na. (Sheep’s Fescue.) 

F. ovina, var. duriuscula; du-ri-us-ct-la. (Hard Fescue.) 

F. ovina, var. rubra; ri-bra. (Red Fescue.) 

F. ovina, var. heterophylla; het-e-ro-phyl-la. 

F. ovina, var. nutans ; nt-tans. 

F., No. 1. 

F. pratensis ; pra-ten-sis. 

28 
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F. tenuifolia; ten-u-i-f6-li-a. 

Fort Bellingham Grass. 

Glyceria fluitans; Gly-ce-ri-a flu-i-tans. 

G. nervata; ner-va-ta. 

Koelaria cristatus ; Koe-l4-ri-a cris-ta-tus. 

Lolium Paceyii; L6-li-um Pa-cey-ii. (Pacey’s Rye Grass.) 

L. perenne; pe-ren-ne. (Rye Grass, Italian Rye Grass.) 

Muhlenbergia mexicana ; Muh-len-berg-i-a mex-i-cdé-na. 

Panicum proliferum; Pan-i-cum pro-lif-er-um. 

Phalaris arundinacea; Phal-d-ris a-run-di-na-ce-a. (Reed Canary, 
Ribbon.) 

Phleum alpinum; Phlé-um al-pi-num. (Mountain Timothy.) 

P. pratense; pra-ten-se. (Common Timothy.) 

Poa aquatica; P6-a a-quat-i-ca. (Water Meadow Grass.) 

P. arachnifera; a-rach-ni-fé-ra. (Texas Blue Grass.) 

P. compressa ; com-press-a. (Wire Grass.) 

P. nemoralis ; nem-o-ra-lis. (Wood Meadow Gres 

P. pratensis; pra-ten-sis. (June Grass, Kentucky Blue Grass.) — 

P. serotina; ser-6-ti-na. 

P. trivialis; triv-i-d-lis. (Rough Stalked Meadow Grass.) 

Sorghum halapense ; Sor-ghum hal-a-pense. (Johnson Grass.) 

- Stipa spartea; Sti-pa spar-te-a. (Porcupine Grass.) 

Triticum. (See Agropyrum.) 


CLOVERS. | 
Hedysarum onobrychis. (Same as O. sativa?) Hedy-sd-rum 
on-o-bry-chis. 
Lotus corniculatus ; Lo-tus cor-ni-ct-la-tus. 
L. villosus; vil-l6-sus. 
Medicago lupulina; Med-i-ca-go lu-pt-li-na. (Black Medick.) 
M. sativa; sa-ti-va. (Alfalfa or Lucerne.) 
Melilotus alba; Mel-i-l6-tus al-ba. (Bokhara Clover.) 
M. cerulea; ce-ru-le-a. (Honey or Bee Clover.) 
Onobrychis sativa. (Sanfoin.) On-o-bry-chis sa-ti-va. 
Trifolium hybridum ; Tri-f6-li-um hy-brid-um. (Alsike Clover.) 
T. incarnatum ; in-car-n4-tum. (Crimson Trefoil or Scarlet 
Italian.) - 
T incarnatum a fleur blanche. 
Ak pratense ; pra-ten-se. (Common Red.) 
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Trifolium repens; ré-pens. (White Clover.) 

Achillea milefolium. (Yarrow or Milfoil.) A-chillea mil-e-fo-li-um. 

_ Echinops sphearocephalus. Chapman Honey Plant. 

_ The past season has been a good one for grasses which have 

made an excellent growth. There has been no occasion to dis- 

credit the good words said of any grass in the last report, while 

. several others have shown qualities deserving of special mention. 

Among these might be mentioned Meadow Foxtail, Orchard and 

Oat grasses and Sheep’s Fescue for pasturage, and the Rye grasses 

which have headed out the third time during the season. 

_ Anumber of grasses have made growth enough from spring 
seeding to make a considerable crop of hay. 

The, clovers have done very poorly owing to the prevalence of 
fungus. Samples of affected plants were shown by Professor 
William R. Dudley, of Cornell University, to be supporting 
Uromyces trifolii. These parasites destroyed all the later growth 
of clover, killing the leaves nearly as fast as they were developed. 

The Yarrow or Milfoil came to us with seeds from Germany, 
where it is said to be used as a forage crop. 


LarGcEe Prats. 
Old series. 


These plats were top dressed in the fall of 1888, and have this 
season all been cut over the second time, because of the heavy 
srowth which we deemed desirable to remove. Below is the 
record of crops taken off, with a repetition of the seeding, and 
notes on what were the most prominent grasses as evident to the 
casual observer. A minute determination of the crop on a square: 
foot or yard, might result in changing some of the relative posi- 
tions. The most abundant grass is placed first : 
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Meadow Foxtail on plat 9 was the earliest grass to bloom and 
be ready to cut for hay. The crop was light, but this was 
retrieved by rapid growth and three cuttings. The many leaves 
and few culms of this grass, combined with its earliness and rapid 
growth after being cut back, make it one of the best pasture 
grasses. | Boas 

The crops of Alfalfa and Prickly Comfrey have been given in a 
separate table. Last year’s trials of Prickley Comfrey for hay and 
ensilage have been repeated. Although some of the leaves were 
preserved fresh in silo, yet we can not call this a successful plant 
for ensilage or for hay. Three crops were used in these trials, and 
as green food for the cows, but the fourth crop, which was about 
equal to those cut not being needed for feed, was allowed to stand 
until frosted, and has not been harvested. 

There was too little of our Comfrey to pay for the trouble of 
analysis, or it would have been used along with the other crops 
for the young stock. ; | 

Plat 10 was one of the earliest to be ready to cut, and gave the 
lightest crop. After haying the growth of grass came on slowly, 
but no one could have examined it closely without remarking the 
heavy mat of grass and white clover which covered the whole 
plat. It was so close and dense that the scythe failed to get it the 
- gecond time it was cut over. This Fescue seems to be fitted for 
close grazing. ; 

Alfalfa, spring rye, barley, peas and oats, Hungarian grass and 
corn have been used as soiling crops. Alfalfa has been, however, 
the mainstay, having been the first thing ready to feed in spring, 
and the fourth crop the last in fall. 


Second or new series. 

A few of the series of plats, known as A lower, were seeded last 
spring to a new set of grass seed mixtures, one-half of each with and 
half without grain, which was cut as a forage crop. The rye did 
not make a large growth, and, as it was cut early, the grass seed 
was not shaded as would generally be the case with grass sown 
with a grain crop. Owing probably to the short time the rye was 
on the ground, and the moist season, there is little difference in 
the appearance of the two halves of each plat. All the plats have 
been mowed with the machine, but no weights taken of the crops, © 
since those from all but where Sweet Clover and Johnson grass 
were sown, consisted largely of weeds and summer grasses. 


——- 2! 
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Below is given the kind and amount of seed used for each half 
plat : , 





























GRASS SEED SOWN ON PLATS A LOWER. Per plat. Per acre. 
A 1, W. half, with rye. oe Se bares pone ee p eRe ba 40 Ibs. 
P rchard grass (Dactylis glom- 
E. half, with rye. | OLALG eee ee Pa eee es 1034 Ozs. 26% lbs. 
A 2, W. half, withrye. Tall Oat grass (Avena elatior).| 1034 ozs. 26% lbs. 
E, half,norye. Orchard grass(Dactylis glom.).| 10% ozs. 26% lbs. 
A 3, W. half, withrye. Timothy (Phleum pratense).... 6 OZS. 15 lbs. 
EK. half, no rye. Timothy (Phleum pratense).... 4 OZS. 10 lbs. 
A 4, W. half, with rye. Tall Oat and Orchard grasses.. 8 ozs. 20 Ibs. each. 
E. half, no rye. Tall Oat and Orchard grasses. 544 OZS. 13% lbs. each. 
A 5, W. half, with rye. “(Hestuca elation). .:.............. 10 ozs. 25 lbs. 
E. half, no rye. {restuea’ elatior)} i sock. lass: 7 OZS. 1746 lbs. 
( Meadow shee ph aiaee (Alope- eae ‘i 
: : ecurus pratensis).............. 6 \b. 60 S. 
A 6, W. half, with ohn Kentucky Blue grass (Poa pra- i 
; BOGUS eae oe coe iran base tes VA). 80 Ibs. 
E. half, norye. Sameas W half................ } Hy ts BY ve 


bee Top, Timothy, Kentucky 





BATSON Se tet OE REELS 1 oz. each. 244 lbs. each. 
A 7, W. half, with rye. Seontveraal Meadow Foxtail, 
ponies elatior and Tall Oat 
POL RES en Thi Beets eee his: 2 ozs. each. 5 lbs. each. 
Red Top. Timothy and Ken- 
HK. half, no rye. BUG Ve LLG rete pes oh ches oe 34 OZ. 1% lbs. each. 
fee der te of same grasses.. AS OZ. 34 tee each. 
. : CE DATOOTRSS os Geos ook eee OZS. 20 Ss. 
A 8, W. half, with rye. { estore! Blue grass......... ae OZS. Le Hes 
PCHATOCP TASS: coo ba bas eons 534 OZS. 13 Ss. 
E. half, no rye. { Kentucky Blue grass.......... 4 OZS. 10 lbs. 
Reed Canary grass (Phalaris 
A 9, W. half, with rye. ALUNGINGCOA) 0 i<k5 Seve sew. 64 3 Boclb: 40 Ibs. 
Rupee aad theliictus alba). a Ib. ee ie 
BadkWnmary tte. a5. h eek be cans OZS. : 8. 
E. half, no rye. ‘teat Swan eee ek bee's 51-5 0z8. 13% lbs. 
galineon grass (Sorghum hala- 
A 10, W. half, with rye. ie TSG Oe ae ras aes nek ok t= 1h. 40 lbs. 
Son CHEV OTS os aes oe oe Seis ee lb. oe est 
ohnson grass....... Peet oar ozs. 3. 
E. half, no rye. SPAS LELE COA O Ce RNs Ae Sr 5% OZS. 13% lbs. 














POTATO 10 EXPERIMENTS 


It has been a matter -of observation for years that the potato 
crop depends very much on climatic conditions. That is, the 
variation of a few days in the planting may bring the setting of 
the tubers before, within or after the hot, dry period which mid- 
summer seldom fails to bring, and thus determine largely the 
amount of crop which can be grown. As no one can foretell 
the weather with certainty, it seems best to plant at such time as 
will be likely to bring the critical period of growth before or after 
the unfavorable weather. We can not expect to plant a large crop 
so the conditions will be right for the whole, but if some time 
intervenes between the first and last planting a part of the crop 
will usually prove much more prolific than another, with no 
apparent cause in the soil for such difference. With this idea 
in mind a difference of nearly,two weeks was purposely made in 
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the planting of the F and B series of plats which enter into this 
examination. 

_ A comparison of the yields from the F and B series shows a 
difference like that referred to very distinctly, but partially due, 
perhaps, to a decrease in the rate of seeding in three of the forms 
used. This difference of growth from climatic condition has this 
year been very materially interfered with, or helped, by potato 
“blight” or “rot,” which. attacked the two series at about the 
same time and at a very different stage of growth. The tubers in 
the most prolific rows of the B plats seemed to be quite as numer- 
ous as in the F plats, but they were very much smaller, which 
would seem to indicate that either the dry weather checked their 
growth, or having escaped that, the blight checked their growth. 
In any case there is as much fairness for one side as another 
in the following experiments. 

The F plats were planted May fourth, while the B plats were 
not planted until May sixteenth, seventeenth, eighteenth and 
twentieth. B 8-13 on the sixteenth, B 13-14 on the seventeenth, 
- B 6 and 7 on the eighteenth and B 15 and 16 on the twentieth. — 

Plats F 3 to 12 and B 8 to 12 are fertilizer plats seeded alike, so 
they can be compared without interference when regarded as 
whole plats, as well as in the case of seeding trials, where there 
are two rows on each plat devoted to different amounts of seed. 

Plats B 6 and 7 are devoted to fertilizer below and above the 
seed, but have the comparison by adjacent rows which have equal 
weight of seed. These are combined for each plat, and they are 
added to the trial on methods of seeding. B13 and 14 are also 
planted with different amounts of seed and by different methods, 
as above, but the two rows having the same amounts of seed are 
~ planted on the surface and in a furrow, and like treatment given 
in other respects. B 15 and 16 are planted with such equal 
weight of seed that half of each can be used in the main trial for 
methods of seeding, but the other halves, on which the same 
weights are in three times as fine state of division, are not used. 

Colorado beetles (Doryphora 10-lineata, Say) attacked the plants — 
as soon as they were out of the ground, and were hand-picked for 
atime. Then London purple was sprayed on the foliage, using a 
force pump and Nixon nozzle, with a barrel in a one-horse wagon. 
This proved fairly satisfactory on the plats where the rows were 
short and the operator could reach half of two plats by passing 
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between them. Four ounces to fifty gallons of water was first 
applied, then the strength increased to five to six and to eight 
ounces to every fifty gallons of water, before satisfactory work was 
done. The strongest solution did not noticeably injure the foliage 
but did kill off the beetles. It did not, however, have much effect 
on the Flea beetles (Haltica Striolata) which attacked the 
foliage, perforating the leaves so thickly as to give them a speckled 
appearance, 
METHODS OF SEEDING. 

The experiments planned to add data to the knowledge already 
gathered in determining the amount of seed which is most 
profitable for the grower to plant, were conducted as follows: 


1. WHOLE TUBERS vs. CUTTINGS FOR SEED. 


The seed tubers used were of the White Star variety which has 
been grown at’the Station for several years. These were planted 
_ as whole tubers, half tubers, three-eye cuttings, two-eye cuttings 

_and one-eye cuttings, and with equivalent weights of seed in all 
rows in which the form was alike. These five different methods 
of seeding were arranged in single rows in the order given above, 
and the set of five rows repeated on each plat. Thus every twen- 
tieth acre plat consisted of two rows of each form of seed. When 
a full stand was obtained each row contained thirty-three hills. 
Where any hills were missing, the average of those harvested has 
been taken as their probable yield, and each is thus calculated to 
@ full stand. 

In order to show the proportion of a full stand secured by each 
form of seed, the whole number of hills which were missing at 
harvest and the per cent of each is shown in the following 


~ exhibits : 

















Exuipit A. 
Whole Half Three Two One ~ 
tubers. | tubers. | eyes. eyes. eye. 
eR MRR eas ec Sa a Mbarara eee jes 0 0. 0. Is 5. 
ee, nc Loic sone dae kan anrgacies 0. 0. 0. FY 4, 
Ee R PACER te cic &erors ak a ohee os seine bie 'oe th ale bcen eee’ 0. 0. 2% 0. 2. 
BL ds coil g. div ob tree hn Dabipe whine 0. 0. 0. 2. a, 
RUPERT Rte IS oss soon 'e d ole o dunleis eloeta ete eine 0 5 0. ats i Se, 
Perr Ee Cy ates Se ab eke ak MeaS oe adese bs 0 0. 0. 0; 2: 
Plat F 9 0. 0. 0. 3. 
Plat F 10 0. 0. 0. 0. 
Shae o « " - 
anes A 0.15 0.45 0.90 4.70 


Per cen 
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Exuipit B. 
_ Whole Half Three Two | One 
tubers. tubers. eyes. eyes. | eye. 
| ! 

Pate Bret SSeS eae «ae ai 88 RISES tee 0 2 9. 18 68. 
PURE TS Toe ee otk Hea eee Ba See beee tae 1 2. 6. 33 67. 
ISEB S89 o sOe ce See meee sek | See ee cae 0 0. he = 18. 
PIC Be eee ao ke ee ee nen a ees 0 2: 3 on 35. 
PLE rast te ee cis eer nek ese eae oe 0 0. 0. 4, 17 
PLS Bel Te sere et dite SU eto ee See 0 a 3. 132 pf 
LE Rake See os OSES ae Seeds ee Se aw 0 oe 0. 3. 15. 
PISS Tote a a cS oe eas es On aI Ea 0 or 4, Ll: 35. 
ELH ad boti © bot Oe SN IN cers Sd ahh eba eee eEres 0. 3. 4, 10. 31 
Aes Cok exo Be Ra hee AN Gel x SA rm gs A hace aE i hes 0. ag 6. LOS 
Rer-ecent or ills missing «460 osseous 0.15 1.13 2.5 7.8 24.5 








While there was no regularity in the vegetation or blossoming, 
on the whole the cut seed was later than the whole seed, and the 
finer it was cut the more was this difference. 

Early in the season the tops, where whole and half seed had 
been planted, made a good, strong, bushy growth, but there was 
almost a regular gradation from the rows where whole and half 
seed was planted, down to the row in which the seed was one eye 
per hill, and in the latter the tops were few and comparatively weak. 
This difference continued throughout the season, though consider- 
ably less marked toward the end of the time, during which the 
tops remained green. 

Below is given the amount of seed planted per plat, and per 
acre by each method separately,, and the aggregate shows the 
average rate of seeding: 


Below the rate of seeding is given the amount of sound 


“merchantable” and “small” tubers from each plat by each 
method of seeding. Where there were missing hills the crop has 
been increased to a full stand by calculation. 

At the end of each line opposite the number of the plat is given 


the yield of sound “ merchantable” and “ small” tubers per plat, 


and the same calculated per acre. 


At the bottom are the total footings of each column, which — 


shows the yield of ‘“ merchantable” and “small” tubers from one- — 3 


tenth acre by each method of seeding. These are both calculated 


per acre, and combined to show total yields per acre on the last 

line. These calculations have been confined to sound tubers, ~ 
because of the variations which could have been introduced by ~ 
incorporating the weights of decayed tubers, which varied between — 


being only partially involved, and almost or entirely consumed. 


oe ae 
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These variations occurring on almost every plat, no notes were 


made as to the relative difference between rows or on different 
plats in this respect, so there is only the record of weight of 
_ decayed tubers which in a general way agrees with the amounts 

of seed planted and crop produced. For the 10 F plats 3-12 
‘inclusive the amount of decayed tubers were in pounds as given 


below: 


F plats St ea eae 
Calculated to fullstand. 


B plats 6-14 and half of 
15 and 16 


eeereseerseoseer 


Calculated to full stand. 





Whole 
tubers. 


92.2 
92.2 


99.73 
99.88 








Half 
tubers. 


56.33 
56.41 


30.16 
30.50 











Three-eye 
cuttings. 


57.59 
57.66 


13.55 
13.89 








T'wo-eye 
cuttings. 


39.18 
39.53 





10.57 
11.40 





One-eye 
cuttings. 


17.12 
17.92 


19.04 
23.70 


~ = 
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On the B plats the seeding was lighter in the three forms where 
the largest amounts was used, and at the same rate for two and 
one-eyed seed. This change was made necessary because the 
supply of larger tubers of even size was used up and a smaller 
grade was necessarily used for seed. 

The B plats were double the size of the F plats, each being one- 
tenth acre. Hence the area covered by this experiment is one-half 
acre on the F plats, or one-tenth to each form and different 
amount of seed, and one acre on the B plats or one-fifth acre for 
each different amount of seed. 

The yields from these small areas on each plat, all telling the same 
story, from the vegetation of the plants up to the harvest results, . 
_ when combined, point very decidedly to ove conclusion. And, when 
seconded by such cther results as are appended, ought to carry 
conviction that light seeding for the potato crop is unprofitable, 
and that heavy seeding alone is compatible with successful work 
for the potato culturist. 

Just how much to plant for the greatest profit depends so much 
on conditions of the market at both ends of the season, the 
fertility of the soil and other considerations that it is obvious ; no 
definite amount can be set as the best. In the above-recorded 
experiment, with seed and crop at the low price of twenty-five 
cents per bushel, the greatest profit was with the most seed, where 
the seed tubers weighed an average of five ounces each. 

In an experiment with many varieties on a small scale, at the 
Maryland Station, in 1888, the greatest rate of profit was from 
their greatest weight of seed, where ten-ounce tubers were planted 
at the rate of sixty bushels per acre. 

In three years trials compiled at the same place* by far the 
ereater profit was shown to result from whole medium-sized 
tubers. These three years results are so in harmony with the 
above that the following is abstracted from page 24 of Bulletin 2, 
quoted above: 





* Bulletin No. 2, Maryland Agricultural Experiment Station, 1888. 
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II. AVERAGE Resvuuts ror THREE YEARS. 
Product per acre— Three methods of seeding. 








Sinnott AN ce RNA AE PETIT A I SC EE IE SS AIT BITES AR SOE BSE A om Ne 
' FORM OF SEED POTATO. . 1885. 1886. 1888, 
WNH1G- HOUR, CHE BIZOss ocx okt ce petuah ee Teun as otees 316.0 354.0 174.36 
Usual cutting, one piece................ SE, ah ee ee 215.5 223 :87 134.24 
Single eye, on fair-sized piece... ....... cc. cect eww ecccnee 185.5 _ 109.66 90.53 





— 





The general result is thus emphasized: THE MORE SEED POTATO 


PLANTED THE MORE AND BETTER THE CROP. 

Since the Maryland Station has compiled a table of all the 
accessible Station results on this question of seed potatoes, it is 
here reproduced as embodying much information not elsewhere 
easily obtained by our readers. ‘The lines numbered 18 and 19 
have been incorporated from our later results. 


It will be seen that the above emphasized quotation is almost 


invariably true. : 
Comparing with the results obtained at this Station figures 
relating to similar experiments made elsewhere, we find much 
corroborative testimony as to the truth of the statement that the 
_ more seed potato planted the greater the crop. 
On the opposite page we give the figures and the sources from 
which they were obtained : ‘ 





233 


New York AGRICULTURAL EXPERIMENT STATION. 


“pues Ule3s pus pus peos suljuL[d mol sqnser Jo osvi0ay + 





"SIOQN} ESI] JO POLAR 
*SIOGN} OsIv{ JO PlolA 


*S10qn} OS1B] JO PlolA 
*S19QN4 OSIV] JO PlolA 
*S19qn} OSIB] FO P[OLA 
“SsIOqn} OSIB] JO PlolAz 
*s10qn} eZ1ivl JO plelAz 
‘S1OQN} OSIe] JO PlOLA 
*Sioqny os1v[ JO plorz 
“‘sIoqny osIv[ JO plorz 
*‘s10qn} osie, JO Plorz 
“sIoqny eSB] JO PlolA 
*s19qnj OSV] JO plolz 





| 


Tq. 0° TST gi PSST | YSNd f° LZT 








ee ee “SQ 4212 |S] 9-1 ces 
Tq TCsL |ysnq 1°90T rm nee 
q9geg joc Ractoarteta hz 
nq 1 Sho see Oe ee wee . re ed * 
sql O'ZI0L ee ee oe es sq] SASL 
sqrz'6It fot ge tets BE a rieieie cin oe aie k 
POSS eae SQ, OS ty oe 35 Sq €6 
Sq 9°ZST [ott reese [e+ -S@T eget 
Tq Y CLT SMG LPT 5 
Peps es veeeenee [oeeeeeegar ert 
nee) ae ee ‘ 
Peas Saws al leln ate Cneake SP “+++ Ysnq 98 
wes acetals tresses [esse eesaT gp 
4 ‘o7e}90d ‘oye 0d 
eS yeus % JO 
OAM | ofoum | Fey-0uO 








‘o7ej0d B JO pAlgy-9ug + 





“s-ygnq Teg [etteesteee “+--ysnq e149 |-"gsnq 6'6E 
**" SQ] ZI-G Z9B |" ne "Sq €6L |*°*" SQ MOST 
Pe he tesereeees Peetigng prgg fers coereeees | gsm 6g¢ 
eRe sieniot Sa RUIN Rete oe Sele Fe voteeeseeeees |e-ugng TIT 
ao Sa eene 
Persone meek sl RS Re Bel hci Phas sql 9° 60t 
Saale ate ee CE CO 7g 7 Ce 
& 
“sqrget [rececceeetees | cree sqr "Lot |:--** Sq] LL 
TEER are arial eee $e ewe ea SESE --Ysnq ¢° EET 
sae k Ge -++ le-genq gOLT ysnq ¢°g0r |-ysnq ZF0T 
Reise Sonesta tt] ~seeeesers tay. | Pap adedeasn <9 16 «ser Bea 
ee aoe SRS NS Suita ahieaniers eta vey veers |e -ugnq 8°#CI 
ale R ae v¢ leasnqeryg [ort dee Meee Ie he tate cow : 
SoBe sntyehtel vats ‘s+ ysnq ign [ott sans --ysnq LET 
Se teis te sprees nd deed abies vee [eseeeee eres -+--ysnq zg 
Aree “SQLOOP poccitcritts [osiseeeseeeees Leesa 8é198 
“20 9 SQL LIZ [eettee-see-+* [+20 gE “sqrt 90g |z0 8 “saz gor 
"ZO “SI BIZ} |r*7SQqI ges [oe 20 OL “Sq 9ST 
*sof0-9010,], Se pho *sokO OMI, *seAo O[SULG 
WIANOF-0uO, 





“ysnq T°ésg 


“"ysnq FOL 
“Sq, 54801 
“-ysnq $‘OLT 
""ysnq 8°Z 





"aso[o 4nd 


SS eee 


‘Sutsed HOM, « 


“6881 ‘U01Ze{g “dxq *A *N Ja0deq7 
‘8881 “WO1}eIS “dxq “A ‘N Wodey 
** 988T ‘Mong ‘dxq puvlséreyy 


teres |-eger ‘ones “dxq o1gQ Ja0dexy 
Sertietere bs "PSSI ‘UOINBIg ‘dxq O14Q Q10d0% 
Shoop “"* lpggT ‘uoezg dxq ‘ssvepy qa0dey 
itp ‘axg Ayjsreatusy oedon sodsy 


* 08-6181 “W0TZBYg 
fe AVIsroATU Teut0g qaodoy 


“TODO LSV “QOlALPS PUe EL ‘s[ ING 
“9881 “ASW JO p.q “OW g10deyy 
“18-9881 “AsV JO P.q “OW g10d0y 
“"SSsl ‘U0Ne}g ‘dxq ‘st JAodoy 
"E88T ‘UOT}VIG “dxq "A “N Q10doy 
sreeees l-egeT Uol1geyg "dxq *A *N qsodoy 
vreteses [eget ‘morerg "dxg ‘A ‘NoWodoy 


sere eee 
ee 
eee eewee 


Sq] 79 


vss tess lyeer ‘moneag ‘dx A oN qa0dexy 
secccees ‘9881 OTyBIg *dxq “KN gt0dey 
i, Sees + |-egeT Meco alcatel "dx ck “NU yrodey 











“sulted 
UltL 


CA @1IaAV DL) 


ZO8T ‘MOIWRIG “dxq “A ‘N Jodoeyz | 








61 
8I 
LT 
91 
ST 
tL 


&1 


AA 


30 


Beara 85288, 8 BL) OS 





234 REporT OF THE FARM SUPERINTENDENT OF THE 


Numbers 2, 3 and 18 in this table give the results of a trial to | 


test the difference in productiveness of one, two and three-eye 


pieces, respectively, compared with whole tubers of the same — 


weight. The figures given here are the average of the yields 
obtained from each piece and the corresponding whole tuber. 

In No. 7 we have in the single-eye column the average of single 
eyes cut “deep” and “half deep,” as against the same cut 
“shallow ” or “ close.” . 

Numbers 9 and 10 give averages of results tabulated in the 


Report of the Missouri State Board of Agriculture for 1886-87, 


pages 55 and 56. 

Number 11 is the average of the two reports in the bulletins 
named. 

Number 14 gives the average of three plots of each of the two 
methods of seeding. 


2. SimiuAR WEIGHTS oF SEED Per Row In HILLs AND DRILLS. 


After the chief experiment of this series had been planted it 


was thought desirable to compare those different forms of seed 


with the similar ones, but more finely divided and planted thicker 


in the row. Accordingly the seed prepared for plats B 15 and 16 
was reserved for the one-half of each, and for the other half whole 
and half tubers were cut in thirds and planted in rows respect- 
ively adjacent to the whole and half tubers, and three, two and 
one-eye cuttings were prepared, of which three times as many 
were required for the same weight as in the lots with which they 


were compared. As in all these trials the first lots were planted — 


at intervals of two feet in the row, while in this finer series the 


pieces were planted only eight inches apart. 


The results, as shown in the table below, are in every case In — 


favor of drills. This is shown in rate per acre in the right hand 
column. But it must be borne in mind that these rates are for 


small areas, and in order to raise their yields to acre proportions - 


the differences have to be multiplied fifty times. But if on 


repetition on a fairly large scale these differences are maintained, 


there will be reason to recommend planting much nearer in the 


row than has been done in case of most of our experiments 


this year. 
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3. WHoLE Tusers vs. Currinas, EquaL WEIGHT OF SEED. 


A small area, left after the general planting was done, was planted 
June eighteenth to potatoes, using two ounces of seed per hill, 
as per data given in the table below. The growth was rapid and 
vigorous until checked by disease early in August... This deter- 
mined the yield. The tubers were left in the ground until Octo- 
ber, nineteenth. ts 

The advantage in this trial is with the half tubers considered 
alone but if one-fourth the sum of the yields from the cuttings be 
compared with the yield from the whole tubers there is practically 
no net difference in favor of cutting the tubers for seed and the 
labor would be simply thrown away. 

Last year in an experiment covering 1.2 acres the differ- 
ence between whole tubers and cuttings of equal weight was so 
small that the conclusion was “little or nothing is gained by using 
cut potatoes for seed, while the labor of cutting and the greater 
market value of the larger tuber (used) may constitute a positive 
logs.” * ; 
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Lbs. | Lbs. | Lbs Lbs. | Lbs. | Lbs. 
Whole tubers, 2 oz. perhill ....| 102 | 102} 41.94 5.38'| 13.941 61.26, 41.12 60.06 


One-half tubers, 2 oz. per hill.} 102 101 51.75 9.25 8.38 69.38 51.25 68.69 
Three eye cuttings,20z.per hill| 104 95 | 37.88 5.06 7.69 | 50.63 | 39.87 53.29 
Two eye cuttings,20z. perhill.| 103 88 | 36.56 7.138 9.94 | 53.63 | 41.32 60.94 
One eye cuttings, 2 oz. perhill.| 103 94 | 384.81] 10.38 7.50 | 52.69 | 35.96 56.05 








LARGE vs. SMALL TUBERS FOR SEED AND THE SAME WITH THE “ SEED” 
Enps REMOVED. 


Hight of the ten rows on Plat F thirteen were used for a small 
trial under this head. Thé whole tubers averaged 4.6 ounces 
each, but when the “seed” ends were removed the weight was 
reduced to a little under four ounces. The small tubers averaged 





* Report New Yérk Agricultural Experiment Station, 1888, pp. 162-5. 
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2.2 ounces and when the “seed” ends were removed, under two 


ounces. These were planted thus: a row of large tubers whole, 
then a row of the same with the seed ends removed, followed by 
small tubers in the third row, and in the fourth the small tubers 
with seed ends removed. | 

The next four rows were a repetition of the first set of four. 

There were no missing hills at harvest, hence the amounts given 
in the table were actually harvested. 

On comparing the four rows with large seed with the four 
where small tubers were used for seed, the differences in favor of 
the heavier seeding amounts to over thirty-three bushels per acre 
for fifteen bushels of seed and the extra labor of putting in the 
seed and harvesting one load more of crop. If seed and crop 
were both fifty cents per bushel, this increased pay for labor 
would amount to nine dollars, with the possibility of fe 
dollars, should there be no decayed tubers per acre. 

Comparing the yields between whole and cut tubers, four extra 
bushels of seed in whole tubers produced about ten bushels more 
merchantable crop, which, at the same prices, would pay for seed 
and leave three dollars for handling’ the extra crop without the 
labor of cutting seed. 


COMPARATIVE PRODUCTIVENESS OF TUBERS. 


(a.) Selected from general crop, 100 tubers of equal weight.— In 
order to get some result which would be of value in making selec- 
tions or serve as a pointer in making selections of seed tubers to 
avoid the running out of varieties, 100 tubers of equal weight 
were selected and planted as nearly under like conditions as 
possible. The plat devoted to this trial was several times 
severely washed by surface water and when harvested only twenty 
hills could be fairly compared because of the number of decayed 
tubers in all the other hills. 

The yields ranged from three tubers nee ten ounces to ten 
tubers weighing forty-six oune:s, and averaged 10.3 tubers weigh- 
ing twenty-eight and one-quarter ounces. The nearest yields to 
average were four at twenty-eight ounces and one each at vena 
seven and twenty-nine ounces. 

(b.) Best tubers selected from best hills— Planted on same plat 


with above fifty tubers from most productive hills of 1888 which: — 


were fairly even in size and which weighed seven and one-half 
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pounds. Only ten hills were free from decayed tubers so 
comparative weights could be taken. They are given below. 
 (c.) Best selected from poorest hills—From this selection fifty 
tubers of a weight equal to the above fifty were planted on the 
_ same plat. Of the fifty hills fourteen contained all sound tubers 
and are given below. 

(d.) Selected from general stock.— This was a selection of seven 
- and one-half pounds comprising fifty tubers to compare with the 
above selection. 

(e.) Selected from general stock.— This was another selection of 
fifty tubers but of a larger size weighing eleven and one-half 
pounds, also for comparison with above. 

(f.) From selection “b.”— The ten very largest tubers weight 
four and seven-eighths pounds. 

(g.) From selection “b.”—The ten second largest tubers ‘weight 
three and one-thirty-seconds pounds. 

(h.) From selection “b.”— Six tubers very much branched. 

For convenience in tabulating the above are denoted by letters 
in the table. The yield from the branched or pronged tubers 
were all smooth. 

In view of the abnormal conditions to which this plat was sub- 
jected no discussion is made, but the results have been tabulated 
as a matter of record. 
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RELATIVE Yrevps From Eyes Removep AND Not REMOVED FROM 


THE SEED ‘TUBER. 


Which eye of a potato will vegetate first? And which, if any 
one, is most prolific? Also, how does each individual eye, when 


removed by cutting to the center, compare in vigor, as shown by 


4 


early germination and in prolificacy, with an eye correspondingly 
distant numerically from the stem, but not removed from the 
tuber — all other eyes on the tuber being destroyed ? 

Two rows of thirty-three hills each were used to make a trial 
of this in a small way. Thirty-six tubers of equal weight, and 
each bearing eleven eyes, were selected, and three were planted 
in one row by cutting and planting, first, the eye nearest the stem , 
second, the next nearest eye, etc., and using the second and 
third tubers in the same way after the first had been planted. In 
the second row was planted a whole tuber, except that every eye 
was carefully destroyed, save the one corresponding in position 
on the tuber to the single eye planted opposite to it in the other 
row. | ; 

. That is, beginning at the same end as in planting the first row, 
the eye nearest the stem was saved and planted in the first hill, 
the second in the next hill, and so on, beginning back at the stem, 


“after the eleventh and twenty-second hills had been. planted. 


The weight of seed was three tubers, seven ounces, and of the 
thirty-three tubers, four and three-fourths pounds. Care was 
taken to note, by daily observation, when each hill developed a 


green shoot at the surface. This is called the date of vegetation. 


Every one of the thirty-three eyes germinated in. each case, as 
will be noted in the accompanying table, but those removed from 
the tuber were later by three davs on an average than those 


_ which were planted with the tubers. 


That these belated plants were weakened was shown by the 
difference in development of tops, but more positively in 
the yields of tubers which are given below in Table II. 

It will be observed from the table appended that four of the 


hills from removed eyes failed to produce a crop. These were 


two first eyes, one eighth and one eleventh. From the twenty- 
nine eyes which produced crop, seventy-nine tubers weighing 
fourteen pounds and one and one-quarter ounces were harvested. 
_ Of the thirty-three eyes planted which were not removed from 


_ the tubers, thirty-two produced crop and only one (an eleventh) 


ol 
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failed. These thirty-two eyes bah 173 tubers, weighing 
forty-seven pounds and fourteen ounces. The rate of increase 
was nearly twenty-three fold against nearly thirty-seven fold for 
the finely divided seed. Similar results are noted in Station 
Report for 1885, page 210. . But considering the yields from the 
areas covered, the eyes not removed produced more than three 
times as much as those removed. 

There is too little data on which to base a general statement, — 
even if the point were clear in regard to which eye will vegetate 
first or which is most prolific. There seems to be a preponder- 
ance of early vegetating eyes in a middle zone in,both series, but 
it is not prominent. 

As regards prolificacy so small a number of trials could hardly 
be expected to show any decisive results. The chief point of 
interest in this last connection is the harmony with the results of 
a nearly similar trial in 1885* where the larger amount of seed | 
planted apparently influenced the yield, but in that case the 
terminal eyes seem to have been rather more prolific than 
the basal ones, a relation which it is impossible to trace in this » 
data. 





* See Station Report for 1885, pages 209-210. 
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SEED PLANTED ON SURFACE OR IN FURROW. 


On two one-tenth acre plats on which the seed was whole 
tubers, halves, three, two and one-eye cuttings, the two rows with 
each form of seed were planted adjacent to each other and in the 
odd numbered rows the seed was dropped on the surface and 
covered with a hoe to about the same depth that the even num- 
bered rows were covered in furrows. All received the same 
treatment afterward, and when hilled up, as they all were slightly 
at the last hoeing, no one could detect any difference in the pairs 
of rows. No difference was discernable in the growth or appear- 
ance of tops between the pairs of rows, but as between one pair 
and another there was great difference as noted under methods 
of seeding. 

The record shows that the casualties were only two-thirds as 
great for the small seed when planted on the surface as when 
buried in a furrow, but that when missing hills are added into the 
result at the average rate of those actually harvested the yield 
was a little more from furrows than from an equal amount of 
seed planted on the surface. This difference, however, is very 
small and is far within the possibilities of duplication of plats. 
When increased to acre proportions it is only four and one-half 
bushels, not enough to cause anyone to depart from his custom 
in planting if that has been on the surface. 
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FERTILIZER EXPERIMENTS WITH POTATOES. 


Wuicu ELEMENT IS DoMINANT FOR POTATOES ? 


In 1888 a series of experiments were attempted with a view to 
gaining some further information on the question, which fertiliz- 
ing element is dominant for potatoes. It is well-known that potato 
tubers contain a large amount of potash (59.8* per cent of the 
ash), hence the practice which largely prevails of supplying a 
potash dressing for this crop, but it has been believed by some 
that in the presence of available nitrogen, potatoes were able te 
gather the requisite potash even from soil poor in that element, 
or in which it exists in a state of great dilution. 

This trial was planned.to supply to five plats a sufficient 
amount fof phosphoric acid and nitrogen for. a full crop, and, — 
perhaps, more than the crop could use to advantage, in order that 
there could be no check in growth due to a lack of either of these 
elements, where different amounts, different forms, or no potash 
at all, was under trial. To each of five adjacent plats, phosphoric 
acid and potash were applied in amounts sufficient for the needs 
of a full crop, and nitrogen in different amounts and forms was 
applied to four, while one was left with no application of nitrogen. 

The plats to which these applications were made, were used for 
row comparisons of different amounts of seed, and by an over- 
sight the comparisons were not arranged so an equal amount of 
seed was planted on each plat. This so disturbed the results that 
nothing -could be done with the data that season, for the yields 
were in harmony with the amounts of seed planted per plat, and, 
although there were differences, one could not say they were due 

to fertilizer. 
_ This season, part of the plats having been used for other pur- 
poses, but this experiment has been continued on the remaining 
fifteen, and the same amounts of fertilizing elements reapplied to 
the same plats as received them last year, hence, whatever there 
may be of cumulative value from that fertilizing, will be present to 
help this year’s results. 











* How Crops Grow (Eng. ed.), p, 374. 
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In the six years previous to 1888, or since plowed up from old 


turf, the B plats, refertilized this. season, received the following 


amounts of fertilizers: 


Pounds 
per acre. 

BB ee Soe Oe eS Sa ice a ree eee 2,000 
BG Siig 1 key See wh oe a ee 2,800 
BAe as een a ee Oe ee 1,200 
Bi Soo oo a a 1,600 
1D ee SS SAP ON rat nat 1,600 


The crops have been quite various, but on examining the record _ 


of fertilizing, it is found that the differences in the above table 
were all made the first year, 1882,and by the omission of fertilizer 
on plat 11 in 1884. No fertilizer was applied in either 1883 or 
1887, and all received 400 pounds per acre, in each of the years 
1884, 1885, 1886, with above single exception. 

The F plats included in this experiment were plowed for the 
first time in some years in 1884. In that year, Nos. 3, 4, 5 and 6 
received at the rate of 400 pounds per acre of commercial fer- 
tilizer, and the others, except No. 11, which received nothing, a 
dressing barn-yard manure. In 1885 barn-yard manure was 
applied to Nos. 3 and 4, and nothing to the other plats. All 
received at the rate of 400 pounds of acid phosphate per acre in 
1886, and no fertilizer was applied in 1887. Fertilizers were 
applied in 1888 in like amounts of the same formulas as given 
below, except that the potash was only half the strength of what 
was used in 1889, and consequently double the given amounts 
were used. 

Influence of the season. — The past season must be regarded as 
favorable to the growth of the potato plant and the development 
of the tubers. But the large amount of moisture present so much 
of the time was very favorable to the growth of fungi, one 
species of which, commonly known as “ the potato rot” (Phytoph- 
thora infestans, DeB.), has been very harmful to the crop. This 
had more influence on the A than on the F plats, which were 
much nearer maturity before the disease appeared. 

Some of the F plats have produced a crop of potatoes for three 
years previous to this season. In making a critical examination 
of the crop from these plats last year, it was remarked that “an 
effect of season which is enough to reduce the yield as much as is 
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‘shown below could hide, or so obscure results of fertilizing as to 
completely change the normal effect under favorable circum- 
stances. This effect of season may be seen by the general 
average of yield from these plats, for the two previous years as 
compared with this year.” 

The table given with above has been changed to show the 
ayerage yields of merchantable tubers from those plats on which 
the seeding was alike, for the two years 1886-7, without regard to 
seeding in 1888, and with mixed seeding but the same for each 
plat in 1889. 





























YIELDS PER ACRE. 
Plat. Year. FERTILIZER PER ACRE. HAR 
| | erchant:| otal, 
¥F 7-10'..... 1886....... Four hundred pounds acid iehoentated Dene ak 90.7 | 102.3 
he F110 2. Ieee >> CGN ies 1 CR ee le ge Pierre pred fat 155.4} 165.4 
7-10 =: TASS; 5.5 Mixed fertilizer (see table below)............. 89.9 104.3. 
F7-10..... TSG. 5. ds Mixed fertilizer (see table below)............. 119.1 131.0 








‘This shows that notwithstanding the plats were liberally fer- 
tilized in 1888 the yield was low, but that for the past season it 
was above the average, yet far below the favorable season of 1887, 
when no fertilizers were applied. 

Notes taken on July twenty-ninth indicate that as between plat 
3 and 4 F there was no apparent difference in growth or color of 
tops. Where whole or half tubers were planted the growth of 
tops was ranker than from “finer cut seed.” This has been the 
remarkable characteristic all the season, as it has on all the other 
plats where compared. Plat F 5, growth of tops rather smaller 
than on 3 and 4, but darker green. Plat 6 has made rather 

larger growth of tops than plat 7, and seems also to be nearer 
maturity, while No. 7 has a rather darker color, being about a 
medium between the color of 5 and 6. Plat No. 6 has distinctly 
- the lightest colored foliage. Plat F 8 very like 7 in growth and 
color. Plat 9, growth of tops smaller than on 7 and 8, and a 
trifle lighter colored. Less growth of tops on Plat 10 than on 9. 
Plats 11 and 12 about alike, and like F 3 and 4 but rather heavier. 
13 (no fertilizer), heavy growth of tops of medium color. 14 
(no fertilizer), good growth of tops but rather irregular. Shows 


HE result of water coursing diagonally across the plat. 


32 
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The following table shows the fertilizers applied and crop pro- 


duced calculated to supply the missing hills, which were mainly 


> 


from those rows where the seed was finely divided: 





























Sy es 


3 on M4 n ty D> -F 
Oo Vo fe @® he 
B 1. Be | Be | Bia ee eles 
ae 8 38 8 3H 
Plat. FERTILIZER. 4 ey =e & |-Agst 24 
q q 3 oS O45 tH SOO he 
> =} as o em reo} Wax = @® 
©) ° S 3 8 Qo, 2 = 3 sg j=" 
g g OPP) 6 oa? ° 
‘ < < = H = o 
Lbs Lbs. | Bush. | Bush. 
Dis: bone: Dgek ic ete ia i oe TA ae 20 400 ‘ 
3-44 Ammonium sulphators..<cscexeune 20 400 7} 414.48 | 460.99 | 1388.2 153.7 
Potassium: ChIOride? Fc sseaeeee seeet 20 400 ; 
Dis. bone black . Witkin Goes 20 400 
F4...)}5 Ammonium sulphate. IT STES. cee 20 400 ?| 369.71 | 405.21 | 123.2 135.0 
a ee eee Wis tc erate eee ¥15 300 i 
is: Done Hlackis Lethe actecs son tice 20 400 : 
F5... { Ammonium sulphate............... 20 400 256.61 | 308.16 85.5 102.7 
DISZHONE DIAGCK Actes chun vesens Calas 20 400 Ting 
Fé... ae SIP DUAPS sores his wees 20 400 }| 395.37 | 483.50 |} 131.8 144.5 
Potassiumichloridass.cs, <stes sense 30 600 
Disc DOne-DIBCK A iaotpee ea oh cia 720 400 
hee Ammonium sulphate.......:....... 20 400 ?| 305.14 | 334.97 |. 101.7 111.6 
Potassium (sulphate... 32: oer eee $22.5 450 
Dissbone: blachkw tel te oeeee eae 20 400 “oe 
AS Potassium sulphate ...2..0%.0600.-% 15 800 ?| 353.81 | 394.46 | 117.9 131.5 
Sociwm: Nitrate c nse ed see eee eee 25 500 - 
Wis#bone Dlackts yak ee ecteee 20 400 
F9.. Potassiumisul phates on. sececee ee 15 300 | 418.49 | 464.45 | 189.5 154.8 
ant ey cod Feet a he eee 20 400 
ISRDOMG LAGE 2S goles Seiten se outs 20 400 ; 
Fio.. { Sega pra puete Sa er 4 Stra 15 300 851.17 | 377.99 | 117.1 126.0 
Dissbone: blacks doch sath eee ann 20 400 
BP Potassium:- sulphate. ncckc.et uae eo 15 300 ?| 326.56 | 347.95 |° 108.9 116.0 
SOdiNM nitrate... ecb wes ee Scene 12.5 250 
Dist Hone: blacks Sees ae ee 20 400 
19 s. Pie vote Suiphatac io. ck einen ade 15 300 ¢| 343.40 | 365.72 | 114.5 121.9 — 
Ammonium sulphate.......0c.....5 10 200 <. 
DIS WOT DICK oss Woah. aise oe Sees 20 400 } 
BS. Fata SUIDNATO. Si atacwel wets 15 300 490.38 | 569.95 81.7 95.0 
BOCTIM: TiLPACO cutee. Somes cer as ee 25 500 ‘ 
PD TSs OD OLR Caradoc e220) 400 
B97 ..| \seotassiiim. sil pnatel vcs... s.0necanee 15 300: ¢| 484.65 | 550.17 80.8 91.7 
See eee ibe Nr ects caverns 20 400 
ise Done DIAGK=/c eae ee eae 20 400 
Bio.. A hea ig ee eons Pity Cee eee 15 300 § 404 224 Soe 0d wa9 
Disc hone black <5, .6 case at eee 20 400 
Bil.. Potase hun sulphate ace eee 15 300 }| 487.90 | 530.50 81.3 | . 88.4 — 
OdiimMALtraAtes 2 ho ee ee (et 250 j ‘ 
Die bone black . NEP Ree ad Aes ae ne 20 400 ; 
Bi12..}4 Potassium sulphate meas ee ede Ae era noe 30 600 ¢| 482.29 | 510.88 80.8 8556: 3: 
Ammonium sulphate. :............. 10 200 : 

















* Whenever P. sulphate is given in this table, the application was of sixty per cent 

while that used in 1888 was only thirty per cent. > 
t Dis. B. B., only nineteen pounds in 1888, owing to failure of supply. 
+ P. sulphate only seventeen pounds in 1888, owing to failure of supply. 





With like conditions and treatment throughout the season, save 


this one of fertilizing, the plats may be expected to show the value 


of the fertilizer. In case of these plats, we have whatever of value — 
there may be in the cumulative effect of the same application to — 


the same crop. This must be considerable in case of the potash, 


but may be next to nothing for nitrogen, which is supposed to be | ie 


pretty thoroughly eliminated during the winter season. In ths 


- 





‘LU . 


_ on which nitrogen was on trial, we find a much 
a considerable increase of crop over the plat which received no 


» 
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connection it may be well to remark that for the past two seasons 


the rainfall has been far above the average, and that the plats 


have been severely-washed by heavy rains several times the past 
season. Making comparisons of the crops from above plats, by 
groups as fertilized, we find that there has been a much higher 


Yretps Per Acre— F Puarts. 


MERCHANTABLE TUBERS. 





























Potassium Potassium 
chloride. | No potash. | “sulphate. 
138.2 85.5. | 123.2 
DST BO Ty nae wen stad 101.7 
DEM SIN a Ce rere a ate Sy and vanes 135.0 85.5 112.5 

















yield from the plats which received potassium chloride with the 
supply of nitrogen and phosphoric acid, than from the one receiv- 
ing no potash, and that the plats on which potassium sulphate 
was used gave a nearly intermediate yield. This is significant that 
the custom of dressing land with potash for potatoesis well founded. 


_ Itis to beregretted thatthe duplicate fertilizing on the B plats could 
not have been repeated. Making similar comparisons on the plats 


YreLtps Per Acre— F' Puarts. 








AMMONIUM SUL- 


Sop1ium NriTRATE.| No NITROGEN. PHATE. 








Merch. | Total. Merch. | Total. | Merch. | Total. 





LIED Soe LT Le 126.0 | 139.5 154.8 



































TOR OE HG Oeste ps ue 114.5 121.9 
(SS ane ea 413.4 | 193.8 | la | 126.0 127.0 | 138.4 
: B Pras. 
81.7 95.0 70.7 | 78.0 | 80.8 | 91.4 
81.3 BS de Pecans Si aahives 80.8 | 85.6 
<  eee SA Oe 0.7 | 78.0 80.8 | 88.5 














less marked, but yet 


nitrogen from both forms of nitrogen used, and nearer even in 
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yield between these two forms from the B plats than could have 
been hoped from duplicates. Indeed; the plats to which different 
amounts of each of the nitrogen salts were applied have produced 
remarkably even yields of tubers. This indicates either that the 
smallest amount applied was sufficient for the crop, or that neither 


was potential in producing the increase over the yield of the plat — 


which received no nitrogen. From the F plats there were variable 


results. One only on which nitrogen was applied as ammonium — 
sulphate, at the rate of 400 pounds per acre, produced more crop ~ 


than that to which no nitrogen was given, while one gave practi- 
cally the same, and two less. On the whole there was a gain on 
the ammonium sulphate plats, which may be regarded as due to 
the application on plat 9. 


Another point of interest in this BOUTIN is the influence of 


potash on potato rot. 


The action of potash in preserving the tops from rot on a soil — 


rather poor in potash, has been noted the past season at the 
Kentucky Experiment Station.* We have here to show on a soil 
which may be called rich in potash, an apparently opposite effect 
on the tubers, though this may not be caused by the salts, but by 
moisture without relation to, or in spite of the presence of potash. 
The five F plats, 3 to 7, were dressed with phosphoric acid, in 
bone, black and ammonium sulphate, as given in the table above, 
and four with potash salts, as shown below. The plats F, 8 to 12, 
all received potash as sulphate, as given in the table above. 
Weight of decayed tubers of merchantable size on F plats with: 








—_—— 


| | : 
| Potassium | No Potassium), Sodium | No Ammonium »° 





















































| chloride. | potash. | sulphate. | nitrate. | nitrogen. | sulphate. 
bss 2?) Lbs. 4 Lbs. 
PIGS ciles a3 sons | F3 12.69) F5- 2.03 | F4 15.71 F 8 20.46) F 10 32.66) F 9 18.02 
Pinte. seis. eh Ni GP 87-00 ar cece FT 45.71 | Fit 36.21 | os... seve F12 ~ 56.01. 
Average.... 20.3 | 2.03 | 30.7 | 28.34 | 32.66 34.7 











On F plats entirely without fertilizer, planted with same variety — 


of potato, but different form and amount of seed, F 13 yielded 


70.41 pounds decayed tubers, and on plat F 14, lying in the course 


of surface drainage water, the decayed tubers were so far con- 


sumed that no weights of them were taken. 








*Director M. A. Scovell, in proceedings S. P. A. 8., Toronto meeting, 1889, % <! 
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On the five B plats, with dissolved bone black and potassium 
sulphate applied in equal amounts, and nitrogen as follows, the 
decayed tubers were as here given in pounds: 
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nitrate. nitrogen. sulphate. 
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RONG t,he bevy cc vcs cds vvicdeos Bere. S500 os eee B12 = 14.64 
NMR eRe Fo 5 cole he S Da ve ala dein vnc dd a 15.93 46 .92 9.14 














The record of F plats would seem to indicate that the potash 
was potential in rotting the tubers, but on the B plats no such 
action can be traced. It should, however, be remembered that 
the same amounts were applied in both series, while the B plats 
being double the size there was only half as much of the applica- 
tion per acre as on the F plats, which may be the reason (if the 
rot of F plats was at all due to potash) why there was not the 
same uniformity in decayed tubers as shown on the latter plats. 

The general slope of these plats is very slight, but to the north 
and east. Number 3 lies on the west, is therefore the highest, 


_ and No. 14 the lowest. 


-It will be noticed that the increase of decayed tubers occurred 
in association with the slope of the land, and hence may be due 
to excessive moisture. 


_ FERTILIZER BELow vs. ABOVE THE SEED. 


An experiment’ last year (covering one-fourth acre), on this 
question, gave no marked difference in favor of either side. It 
has been repeated on plats B 6 and 7, containing one-tenth acre 
each. The rows were furrowed with an ordinary seed plow, by 
passing twice in each: In the odd numbered rows the fertilizer 
was strewn and covered with soil, then the potatoes planted about » 
three inches deep. In the even numbered rows the potatoes were 
covered about an inch deep, the fertilizer strewn in the row and 


the covering completed to about three inches. 


The fertilizer used was compounded of : 
Twenty-five pounds ammonium sulphate. 

Twenty pounds potassium sulphate. 

Twenty-five pounds dissolved bone black. 

Thirty pounds gypsum (ground Nova Scotia rock). 
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The whole was carefully mixed together and applied at the rate 
of 500 pounds per acre, by weighing out an aliquot part for each 
row. | 

These plats were planted May eighteenth, and were given the 
same treatment as the other B plats, being cultivated and hoed at 
the same times, and slightly hilled up at the last hoeing to cover 
any tubers which grow near the surface. 

The seed planted on these plats was the same as on the other 
plats B 8 to 14, except that the two rows in which the seed was 
alike and equal were here adjacent. Thus, in rows one and two 
whole tubers weighing fifteen pounds per row were the seed used. 
In the next two rows the seed was half tubers, weighing seven and 
one-half pounds per row, and in the succeeding three pairs of 
of rows three-eye, two-eye and one-eye cuttings, weighing respec- 
tively three pounds, two pounds and one pound per row, were 
planted. 

As in the above experiments the missing hills at harvest have 
been supplied by calculation in table below, which shows the 
effect of location of fertilizer below or above the seed. | 


oo eae J 
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Muck vs. MANURE ON B15 anp 16. 


These two plats were differently fertilized in 1888 for a com- 
parative trial of muck versus manure, phosphoric acid and potash 
being added to the one on which muck was applied to equal the 

. calculated difference between those elements in the muck and 
manure. 


This season, instead of making any calculation to supply ash — 


elements, one cord of muck was plowed in on B15 and one cord 


of good stable manure on plat 16. The yields from these two ~ 
plats, shown in the above table, page 235, is in favor of that on 


which the muck was applied by nearly two bushels of merchant- 
able tubers, and of one bushel and twenty-three pounds on the 
total crop of sound tubers. 
% 
FERTILIZER EXPERIMENT WITH CORN. 
This is a continuation of the trial begun last year to test the 
relative value of the various fertilizing elements for corn, on the 
same ground continuously, for several years. The comparison is 
extended to the barn-yard manure and to green manuring, so far 
as a crop of rye grown after the ripe corn comes off in the fall, 
‘and before the spring plowing the following season, will allow. 
This season the muck and manure were drawn out and spread 


March twenty-fifth. The plats were plowed May tenth and — 


eleventh and the furrows harrowed down soon after. They were 
harrowed, marked and planted on the fifteenth, and rolled with a 


heavy roller on the sixteenth. The fertilizers were sown on the © 


twenty-first, with exception of manure and muck noted above, 


and green rye, a very light stand of which was plowed in on the 


tenth. 
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The plats were cultivated both ways and hand hoed June four- 
teenth. They were cultivated both ways but not hand hoed July 
thirteenth. Weeds were cleaned out by hand August sixteenth. 

Five kernels of Waushakum corn were planted in each hill, and 
200 hills per plat. Notwithstanding the corn was not thinned as 
last year, there was a less and very irregular stand on the whole, 
Plats D 15, 16, and E15, were the only ones on which the stand 
was greater than in 1888, and on only one was it above four stalks 
per hill. On one plat, F 21, the stand was below three stalks per 
hill. 

September nineteenth the corn was cut and stood in shock until 
October eight, nine and ten, when it was weighed and husked. 

Roaming fowls attacked the corn after it began to ripen and 
continued pilfering from it until all was removed from the field. 
In sorting, the pecked ears and cobs, were counted and weighed 
separately. The ears of “sound” and “soft” corn being counted, 
and weighed, gave data for supplying, by calculation, the weight 
of corn lost. These amounts have been included in “total crop,” 
and “sound corn” columns of the following table : 
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Field notes this year, as last, testify to the stockiness and 


general thrift of plants where nitrogen as nitrate, or sulphate, has 


been applied. The amounts applied in most cases produced an 
increase in the ratio of stalks to corn, but had an equal, if not 
greater effect on the vield of sound corn. 

Neither potash nor phosphoric acid have exerted a marked 
influence on the crop. 


The application of plaster fing not been followed by any increase 


of crop above the general average. 

Plat F 20, to which muck was applied, has this year fallen back 
far below the general average. 

Nitrogen alone has increased the crop. 

Nitrogen with either potash or phosphoric acid has increased 
the crop. 

Nitrogen with both potash and phosphoric acid has increased 
the crop. 

Corn has been selected from each plat for seed on the plat where 
it grew, in order that the full cumulative effect of the fertilizer may 
be felt. 


CORN IN HILLS, DRILLS AND BROADCAST. 
An experiment was undertaken covering eighteen one-twentieth 
acre plats, to add something to the general fund of knowledge on 


the question, shall we plant our corn for the crop of ears, for 


fodder or for the silo, in hills, in drills or broadcast ? 

It has been pretty well demonstrated that for the best fodder or 
for ensilage, the plants must be allowed to come to full develop- 
ment and become nearly, if not quite, mature in order to produce 
the most effective crop. In order to become fully developed, 
every plant must have a certain amount of room and free access 
of light and air, large varieties more than small growing ones, but 


just how much space, depends largely on the condition of soil, 


environment and the climatic condition of the season. 


Our trial has been made with King Philip corn. The charac- 
teristics of the season are given very fully elsewhere and may be ~ 


referred to here as cool, wet, and with only a small percentage of 
sunshine as compared with the possible. 


It will be seen by the table that in each case a definite amount . ~ 


of seed was used, and that when the amount of seed was increased 


_-by planting closer in hills and drills, an increase was also made in © 


the amount? sown broadcast, so there would be not only a com- © 
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parison of the three methods of planting corn, but also a com- 
parison of three very different amounts of seed per acre by each 
method, which varies between giving each plant a large area, to 
considerable crowding where the most seed was used. This 
crowding of plants was somewhat interfered with by roaming 
fowls that picked up some of the broadcast seed which was 
exposed to view by rain after harrowing in and more by washing 
away entirely from all three methods of seeding. The OC and D 
plats lie in the course of drainage from a considerable area and 
were quite severely washed by running water during several of the 
heavy rains of the season. 

This destroys the value of the comparison of different amounts 
of seed per acre, so the stand of corn on each plat at harvest has - 
_ been taken and this furnishes data for a comparison which shows 
the average weight of individual plants grown in each of the three 
methods of planting. 

These plats were planted May seventeenth to eighteenth ; hoed 
first,"June fourteenth; hoed second, July thirteenth; weeds were 
cut out August sixteenth to seventeenth and nineteenth ; the crop 
was harvested September fourteenth. | 

On July twenty-fourth the appearance of the corn was as follows: 
Plats D5 to 14, inclusive. The corn in hills was about 
shoulder high, with broad dark-green leaves and just beginning 
to tassel. In drills it was rather shorter and paler, with nearly as 
large leaves and slightly in advance of that in “hills,” tasseling. 
That broadcast was smaller than in drills and was comparatively 
very pale. Weeds were plentiful in the broadcast plats. 

Plats C 9 to 13. There seemed to be more difference in favor of 
“hills” first and “drills” second, as: compared with broadcast, 
except on plats 12 and 13, where the boadcast corn was more open, 
- nearly as tall as in hills and drills, but of a paler color. 

Plat G1l. Corn in hills and drills about alike, while that 
broadcast is poorer. 

Plats 12 and 13. Corn in hills has attained a good growth, and 
has broad dark green leaves. That in drills is about the same 
and taller than in hills, while that broadcast is not quite so thrifty, 
but is better than the best on G 11. 

At harvest, except for a few scattered stalks, there was very 
little sound corn on the broadcast plats. On the drilled plats the 
stalks were fairly eared, while in hills it would have been easy to 
select considerable corn fit for seed. 
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262 REpPoRT OF THE F'ARM SUPERINTENDENT OF THE 
COMPARISON OF YIELDS OF CorN PLantTEep InN Hiiis, DRILLS AND 
BROADCAST. 
PLAT. HILLs. / DRILLS, BROADCAST. 
Distance ApPArt.«....cs.sssrcscels 40x48 inches. | 40 inches.” 4c. erates Sonne oak, 
Seed used per acre (quarts)..... 1% / 10 12 
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Number] weignt,| Number) weignt, | Number! wejent, 





















































plants. plants. plants. 
Lbs. Lbs. Lbs. : 
OP iiscas Vet wh ke Sia ckbes aes 160 200 154 | 147 180 110 
TR eR 48 SESH PL a OTEmP SO aie. | 172 266 167 196 184 160 
PO OK Oy SONY ARNE Tol 168 284 165 224 235 192 
Pee eee im] 908] 146 | ak | 2a | Ba 
ES, Fa ees Re CN ee ae Sarel 168 319 173 242 202 192 
GUE. Ger BET he 2 Mos 187 282 152 274 177 164 
Petal se is Weed. Seale 1,026 1,659 957 1,837 1,225 1,058 
Ver cent of full stand spe ae es tt tee wy 
1 . Ss. ' “VO | eveeseve eEV | eee renee VV | eee eseee . 
ONT EE eer iba al eeu carts etree | 16,590 |... 13,370 | Seek ae 10,680 
es 
THETANGO ADOC. feos scr steoeecs bts 40x36 inches. 24 inches. Pe. FA Pe 
Seed used per acre (quarts)..... 9% 13% 24 
Tyee tee ee lech ore 206 330 251 | 248 254 172 
Ger eee Eee secte rn aon A ea ee 224 340 197 248 287 176 
aig sie Becca es Sedna le ties ean cbae 208 164 213 184 275 232 
IGE eo ee EN DAS Bay Betis Paik Sc 222 258 225 198 295 200 
= ASR die ep ieee ot hae gene ek tn 205 266 222 198 262 154 
UO i Acicata cia stapes care as hs ate Gan eed 213 248 247 204 306 178 
ROGERS es eer et enc Senne 1,258 1,606 1,355 1,280 1,679 a ip la F | 
Per cent of full stand ........... 63.54 
Average weight of plants, lbs.. 28) gage ens AS at 662 "| sexes eee 
BIG MEN HOLE fils ocak avo ceblew ved ak eae TELO60i ae Peet 12,800: 41 9a. s ee 11,120 
DIStANGD. AMAT. es ccckkan eeccea es 40x24 inches. 16 inches. «2 oe eee one sacl 
Seed used per acre (quarts)..... 14 20 40 
Dalits ea bong eee ees ect anks 329 306 213 | 204 337 204 
AD, Patog hide se tdci ee eee 308 | 292 253 202 449 254 
De ices cohietes Sem bce le ts Ob ee 271 274 261 338 405 270 
V-Series re ek ae 306 S5ba 294 220 414 286 
PD Ra 1a aN SS Tags eeu ph: 319 298 329 326 380 338 
ce CPE eee One ne ap freee a cone 307 304 319 316 343 312 
POCA tet t dent) Mats Bae REY ree 1,840 1,825 1 , 669 1,606 2,328 1,664 
Per cent of full stand ........... 63.19 
Average weight of plants, lbs .. 208 IS ee 296 Vl sd no oaeee 161-2. uneate 
VIOLG NOL. ACLS Ae. ctn tl aa ed oween a reeaeee 16.250; ress Ce: 16 , 060s Sauaeee 16,640 
Average seed per acre (quarts). 10 2-9 14 4-9 25% 
Average stand per acre......... pe 1 ol cree 19,270 i) aman 17,340 do keene : % 
Average yield per acre..........] .......- SEDO. Usa the alae | “14,077 | eee 12,780 
Average weight of plants, lbs.. By si he ieee ae 120614) pee oe 718331 Ween -* 
>, 
Me 
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There was in all probability a difference in the water contents of 
the crop from each method of planting, in favor of hills, and 
against that grown broadcast, which would show the difference in 
dry matter and food value, to be much greater than tags shown in 
the green crop. 

This is more likely, because of the improbability of the less 
mature corn having lost any of its green weight by ripening, while 
that in drills and in hills must have lost quite considerable amounts 
of water from this cause, and gained in dry matter at the same time. 

The hills yield most, the drills next, and the broadcast least in 
case of almost every plat, notably soin the summary. Not only is 
this the case, but we find the individual weight of stalks most in 
hills, medium in drills, and least when grown -broadcast. The 
stand of corn as harvested, owing to the unfavorable circumstances 
of the season, bears no commensurate relation to the amount of 
seed sown. 

ven if we were sure the feeding value of the above crops were 
equal, pound for pound, the difference in yield is enough to 
- convince the most sceptical that it would have paid on any 
ordinary farm to have planted that crop in hills. But there is a 
great probability that there was from five to ten pounds more of 
_ dry matter per hundred weight of crop in that grown in hills, over 
that grown broadcast, and that the corn in drills was nearer to that 
in hills in this respect than to what was grown broadcast. 

This added value in pound for pound, comparison would more 
than pay the cost of growing the crop, and the excess of crop be 
net gain over the crop grown broadcast. 


SORGHUM IN HILLS AND DRILLS. 


On May eighteenth, nine-twentieth acre plats were planted with 
Early Amber sorghum seed, every alternate row being in drills 
and the others in hills, three feet apart in the row. The rows 
were three and one-third feet apart. 

No material difference in the development or maturity of plants 
in hills or drills could be distinguished, except that the unthinned 
rows contained many more small, as they also did of fully 
developed ones. 

Many of the panicles showed seed in the milk early in Septem- 
ber, yet, when allowed to stand until October fifteenth and six- 
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ne tooth very + little, it any; iacod had ripetied beyond thi | ck x ail 
) r “dough ” stage. This was doubtless. due to the > eXCe essi 


= Ratatclondy weather which prevailed. Very many plant s, in] 
: S hills and" drills, sent up branches from the bees es whi 


growth. = ee 
_ The following table shows the stand of cess haere weigh 8 
and average individual weights of plants in “ hills ” and in “Y dril 3,” 


Ee and by combining these, the thickest and thinnest stand by. a 
ms method of fplanting : 
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On the first five plats shown in the table, there was nearly one 
plant to every three inches of row in the drills, while in the 
thinned drills of the last four plats the plants were between five 
and six inches apart on an average. 

The average number of plants per hill was under five on the 

four plats having least stand in hills, and nearly six on the five 
plats having largest stand in hills. 
.. The yield in every case increased with the number of plants for 
a given area, but not in direct proportion, as it will be noticed the 
average weight of individual plants decreased to a considerable 
extent. | 

Missing hills have not been taken into consideration in extend- 
ing the calculation to yield per acre. 

So far as Early Amber sorghum has been tried and allowed to 


grow to its full stature it has proved to be capable of producing 


a heavier crop than corn. This is shown in the following table: 























‘aod 
Sorghum 





Corn in hills. |Cornin drills.) jy drills. 

1884 : Lbs. Lbs. Lbs. 
Greatest yield per acre............. | 82,595 33,660 45,080 
east yield’ per acre 255. eS sctane eu tes eee 15,900 24,160 
Averacecvichd per, Bere 4 vies fe cee eee eee 24,060 35,920 

1885 : | | ae ee 
Greatest yield per acre............. Ler aes — 54,740 | 54,820 — 
east: yield per Acre: \ gs 32 fe Sed < be ee eee | 30,610 aes 
AVerage yield-per Acrecy..s sce se | eee eye 38 , 558 50,090 ~ 











TEST VARIETIES OF CORN FOR FODDER IN THIS 
LOCALITY. 


What corn to plant in any given locality in order to produce the 
most profitable crop, may well become the subject of earnest 
thought. This, as well as how the crop shall be planted, should 
be determined, and the seed of the variety decided on should be 
procured before the hurry of spring’s work begins. In general it 


is advisable to plant only such varieties of corn-as are sure to 


mature before early frost stops growth. A trial on this point for 
this locality was deemed advisable, and accordingly, seed from 
various sources, of a number of varieties, was procured and planted 
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in duplicate rows on a strip of ground as even in fertility, and as 
desirable as could be selected from what was open to use for the 
experiment. The soil is not particularly rich on any part of the 
farm, but this field may be regarded as of medium fertility. The 
whole field was devoted to corn in 1888, and it was then fertilized 
with thirty loads per acre of stable manure, and the portion not 
included in the fertilizer trial of that year, was in addition top 
dressed with 600 pounds of soluble Pacific guano, or about 100° 
pounds per acre. No very large crop could be expected, but 
rather a fairly average one. The rows this year extended north 
and south across the fertilizer plats of 1888, and the portion on 
which the soluble Pacific guano was applied. A single row of 
each of the flint corns was planted on the east side of the strip of 
land used, and the duplicate rows were planted in the same order 
“on the west side. The two rows of each of the dent and sweet 
corns were planted side by side. 

The tables below show the salient points gathered during the 
season, the crop harvested, per cent of dry matter in same, the 
yield per acre calculated to perfect stand, and dry matter of same 
at the rate found in the crop as harvested : 


REPORT OF THE FARM SUPERINTENDENT OF THE 


268 

























































































eeene ee secs ee eeve eeeeee dog ee 61 ‘ony G “ony g "“B0V. LT Ajne FL AVN Ter ® AVN z cas ak ean al 6 "ecceses** TOOIDIOAT 8,[[OMOIg 
eeree ee were se eeee eeeeee *\deg es OF "ony G “Ssuy G “sny g “sny 9 eunr er OF ACT I erat ae a OS ets coe en SPOT UL ANS $ AqsoIp 
9°) 6-F Vie IL >1-6 4deg ee 9% “ony c ‘suy G “sny LI Aine €L ACT see "9 AV eeeelseoe eeeecee “AOQTO see ee eeee Dad sid ee 
teense eecces | seece . ee ccee eeresece eee L ‘jdeg é eG ‘SnYy aL ‘sny rad ACI “2 39T AV I see eee **£IIOg ee ee ee *u109 Ieppoj nog 
$9 6-€ $°6 €I-L ¢ ‘ydog |°*cL ‘sny |} 9 ‘any | ¢ ‘Sny | st ANE | FT AB [9 ABW | T POO OR AN | Surly Byoseuulyy 
#8 II-9 CG’ el eee 9L deg oe 61 ‘any G ‘sny G ‘sny G “sny EL ACT see “9 ACT z ‘SV . od Sg a) | . UIWBe'T ou 
€°OL Ti), ER GT. ST-&I LG ydeg see g ‘ydog ral ‘BuY CL ‘suy g ‘ony gL ABN see “9 AVRIL 4 ‘sy dog "9 ak ee ee a ed meen?) BSI 
Go) 9-F 8°6 ZI-L g ‘yde9g oe aL “sny G “SnYy G ‘snV el Aue ZI ARVIN eae “9 AV CA er ary OTA se eeee re cee TION eq} Jo epg 
sees ) se eeee ee eere ee cece LG ‘ydeg SOT “ydog 4 ‘Buy 61 ‘any Gg "snuy FL ARI BE aa AVIA z pete Fab | ae ‘7 toreerees ss TBTITOM ® [[ldang 
sores | te wees cowece | se cece LG "4d9g *- oe “Sny cL ‘Sny G ‘any G ‘sny al AB WOE AVI 4 ‘By doq "g al Maat bis crisg sao Ls 3: AIOYOI, 
sewer ee eeee se eeee ee eeee LG “ydeq *" 0g *sny 61 “SNY G “suy q ‘Sny ¥T ABI Bets AVI G eee new ene OLA. asec Ee User ec eel ye AdO .OLeL 
seeee se eeee se eee ee eeee 9 ‘deg 7 eG ‘sny G “ony G ‘ony g ‘ony EI ABI SIRS 4 ACT I i. IONS ee bearers, eee Fat. eee Cen 
| | | | : OMY M wolduryOQ s,ureyng 
‘ee pie diate a Peel els p.<lb es wave yay 91 deg “0g ‘sny G ‘sny g ‘sny g ‘sny eL AVI riuiaeg ACN I a's ‘dog 9g Je} ‘11v8g OMT AA Apley uordmeyyg 
gg | sI-9 | FFL | 8-8 | 9t‘ydeg |: es ‘sny|¢ ‘sny | 9 ‘sny|¢ ‘dsny | st ABW [9 ABI | T [tt YOU | yrBeg ovIGM BoTdureyH 
seen se eeee se eeee | te eoee i). pele Saw: a *LZ-9T ‘deg &% ‘Ssny SL “ony G “Ssny EL ABIN ap 26 ARVIN z Goatees wen arse: 2 9, of ee eee SPOUT Ode §JUno[d 
| | | | ‘SENG (T 
7a ie aaa es | og | so'sny \zi-s"sny |¢ ‘dny | LT Aine | et Aqne | cr Ae | 9 ABE | oO aNUIg "AOI "(2 MOT[OJSUO'T) MOTIOX 
ZS L-¥ | LOL e1-6 91 4deg RehO”, “any G “Sny G ‘sny G ‘Ssny | #1 AV see 9 ART Avg are eck qiouy, ee OVI MA, porqysno1ogqy, 
9°9 G-Z g‘g 01-9 re ¢ ‘ony o. OL ‘ony G “ony G ‘ony EL Ajne ET ABT soe 9 ARI z | seen eer eee "B19 oaks el a a ea TS WUNYVYSNVM 
te ak aa $9 "resee orany |°''¢ “sny | et Ang | st Ane | et A[nGe | FT AV | 9 AB | of TEM aa oe ce rte ae BO YRC, JO OP 
Gro al 8925 4° 958) oI-9 jezssny [cr "sny |¢ csny | ¢ ‘Sny | et A[ng | ct ABI |°°°9 ABT | OTA [oor +++ = “MA OT[OFSUOTT 
@°9 | F-€ | 6°8 / lI-L A ‘SnV oe GL ‘sny G ‘sny G “sny EL Alu eT AVI eles "9 AV 4 eevee ecce ces Big voce-¢0 ececocenee “dilud suly 
. ) | / / | / *SENITT 
| | ee. pee pee bbe ca osel! Pari Vea) Ved Be ea et 
ey ~ we ~ an 
By | 5 * | 5 5 5 © ee ema S | 5 | a | ® 
ie La} | ro - a Lar) a) | = yr } Bb ry | ~ 5 | 5 
be Reet ee a a S Bates otaee cca ag aes 4 4 
Potosi BR else Desa rn oats hee ood ot BU Nea oa Stee Se 
22) 2 | Bs | we sy yarns Sp aeS me eget wegen eee iy eas 3 $ | ‘XLGIUVA dO ANVN 
: | = PE eke B =) | 3 | D ct Fh | bee 
o | BR | ne oa oe e 5 | os AE eae a Te an a WS | 
Pipe clue |e | 8 Big aig sie US Brag oes yal eee eae 
Fl 2 8 Sees 2 R pu ieee : a |. = | 





| 








‘[ Flav, — NUH JO SHLAA A, 


269 


New York AGRICULTURAL EXPERIMENT STATION. 











Ran gee ee a ee el 























° LFOL | 891% 91° SS 0808% FOIT Za9 ose 
9°7999 | (OFSTG 76°08 09ZST ggg 18% Es 
¥°S0L6 | 09668 PF 65 LOZZT O9T TLT 89 
6'LGL9 | 80FGE 91° 0% OF0LZ 919 928 GLO 
8° S189 FOS6T 99°98 OF99T 9LF 9ZE 18% 
6’ 9LF8 ZLI8Z 60°08 0999% SesI za9 L19 
Z" LGF6 ShEss ZG" 6G OFFTE LST za9 089 
€° SF19 - SOF8T LG’ ee OSssT 616 Zo9 679 
9° F6901 CLSLF PEGS O96LE 8681 za9 LIS 
9° 069IT ES8LF GF FG 000%% 003T za9 L&E 
$* L960T OLFOF FT LZ 0612 968T ze9 SFP 
9° F96L EST6Z ZE" LG 0808% ZOL 96E FIE 
88218 8168 IL’ 83 809% zag 968 ¥66 
1’ SL89 ¥269G IL’ &@ 0Z9S6 8e9 968 608 
6 SSIT S668 8L° 6% 0068 0961 Za9 0F9 
¥° 2968 68203 9F' 63 OSSLT ¥68 zag 9LG 
6'FGCS . | 6zFTE LT 9% 08008 40ST zag ¥29 
8° SILE S8F0T ¥6'08 006 966 968 18% 
1’ 8949 0960% F1° 8G FOG LOT Zao GL¢ 
6° 68% G1L861 86° TZ OGSET 969 Zag 89 
LGFSS LOUIS Q8E" 9% OGL8T 966 zag 189 
0 FE19 008% 989° 9% 0012S cOIT zag 0g9 
re re rd =e) rg > 
BEE | 8S Seely 5 E s 
DS, © & ene 7 o S 
a2 ~ ° Boo gE va = 
© Ps Bo ‘2,0 err phy fod 
o 2p at Ps & = 
5S oS ty “igh Ey B Bm 
oO o =a a=) © oe ot tot 
A Pe o ad orn me & © 
OS ane mM <4 # gobs - 5B 
Fs oO SF = 
‘ANVLG LOWAUAG ae a a 
OL CALVIOOTVO a a z ° ° 
‘<j Pa < Fb Fb 








9T arequrieydeg 
LG dJequieydeq 
LG ctequeydeg 
gz Jequeydeg 
| 9 Tequme,deg 
LZ tequieydeg 
L@ atequieydeg 
9f Tequieideg 
LG dequieqydeg 
LG cequrieydeg 
L@ Teqmeydoeg 
L@ Toequieydeg 
LG tequieydeg 
gz Joquieydeg 
8g aequeydeg 
g gJequteydeg 
gz requreydeg 
gz requieydeg 
¢-% 1equleydeg 
31 ysnsny 
€-% 19q W8yd9g 
g¢ dequieydeg 

o 

© 

er 

far) 

= 

© 

ur} 

< 

® 

a 

fe) 

Te 





esG's aie Sele su lsine F9ia 0% ciaie basic ssl © bP LOOLatoAH 8,[1e MOIS 


se wo cere cc cc rce ces ease eeecceeoeceses sreeees* OLITM S.AQSOID 
ee eo Pe ewe ese e eens e ee sesesee *** TBSSO[OD § ,puUuBleAaglp 
ee weereeeereeraere corr ee sees ee eeseeseeseeeerseeerseeeeseeeereeeer IeppoWd Nog 
ssee5855 9(O9 UIMPOOH ® UL[svig AN1IG}I0ON) SULy BIOSOUTTPL 
wee eee sceeeseorereeeseeeseres (‘(howsy ‘dod ‘g °Q) sULUIBOET OU, 
ee ee ee (*(Nowsy ‘deq 'g *Q) U9eNnh BSI_ 
Pave oes ero hee a tae OTe Ue Le JO Oplig 
ee ee ee eveceecege were scree een ee reste aoe ee MBS 
=a 4 anno See eers 2 ore ht SARE OLS y. ‘dog 'g °Q) surly ALOMOTHL 
ee eee ee ee ee woseeees (YOIA) SULY ATOYOUH 
ee cece c ccc wccs acess (uroyjng) [1B098d OvIT AA uoIdwuBeyy 8 U1ogng 


teeeeerees CnoLsy ‘ded "§ *) eed OGM Aleq BordueyH 
SVSii care bee eee Peale seers "==" (MOTA) [RO og Uordmeyy 
syaacwrgiein ory ere aleracs 5 400s WKS Pie Sie Ott Lh Oded, 3 quno[g 


"SLNAC 


Coe essere eeesaseree 


eer eee eser ee seerereenee 


eeeseesrosseeeese e88 (AJOTIVA [BOOT B) MOTIOX 


5 6 6.0 ee 6 € 6.8 Sista 60147526 5 0.6 ae US, 6 8 8 6 USE bie O68 58 6 45 OHM Pperqysno1oyy, 
ses e ec ccceccsceeetersscccececscececevorese- 9 -ATTITT OLIQGM [[BUS VY 


se His'$i0 6 9/0. g.die win 40 Bie:t 6! Wig ele sein ole(senie oul vieie olsie Tent LLL LO LL AN 
seen eceereseeeoreseseres sraeumie,s sie e's,s 2 00 sisi «Sete eren er Bd Osea a JO Oplid 
eeeeeee Sawin e aed o 0 0 6.ci.e eee sicleleid ais = 04sec ee resem SMO Olas CO, 
se ease Fewwislarere s'givia.ioh 4 sits e ele hese © oe ae eves aman Her ltt aie UL: 


"SLNITT 
GEES sometimes Pia ne en eae ok Fi et ee 


‘TI PI4V],— NXOD AO SALLATUy A. A; 


270 REPORT OF THE FARM SUPERINTENDENT OF THE 


Three varieties were planted later than the others, but as two of 
them ripened, the comparison is as fair for them as for any. The 
earliest variety to ripen, Pride of Dakota, was small, and the ears 
were set low. Crows attacked the ears and did great damage to 
the crop before the corn was out of milk stage. No other variety 
was disturbed by the birds. ; 

It proved to be impossible to harvest all at the same stage of 
growth, as some of the larger varieties were not so mature when 
harvested as those cut earlier, although they were allowed to 
stand very late. Of the earlier cut varieties, a few days intervened 
in several cases between the time when the majority of ears were 
showing “glaze” and harvesting. This was the case with two 
varieties of sweet corn, also Pride of the North, Minnesota King, 
and the Leaming. Hence these varieties show a lessened yield — 
and higher per cent of, and actually greater amount of dry matter 
than would have been found if cut at a date between that of 
appearance of “ glaze” and when they were harvested. 

With this season, and the length of time allowed in September 
before harvesting, giving 145 days between planting and harvest, 
the large late growing varieties have proved to yield greater crops, | 
and also larger amounts of dry matter per acre than the smaller 
varieties. Yet, while this is true, it must be borne in mind that 
the lower lands of this region were visited by killing frosts on 
May twenty-eighth and twenty-ninth, and again on September 
twenty-second and twenty-third, but which did not kill corn on 
this farm. ‘To shorten the season thus much, would put a different 
aspect to the ratio of yields from all our varieties, and it is doubt- 
ful if the large varieties could still lead under the different order 
of things. 

It is probable that the dry matter of these varieties which have 
been cut at different periods of growth, has a different relative 
composition, and hence somewhat different feeding value. But it 
is hardly to be expected that these changes in the above crop 
could equal the differences in yield in favor of the large varieties. 
One point, in addition to the assurance of a crop, in favor gf small 
varieties, is suggested by a partial investigation of the changes in 
the composition of sweet corn stalks left standing after plucking 
the ears.* This point is that considerable gain may be secured 





*Report of chemist United States Department Agriculture, 1881-2, p. 409. 
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by allowing the stalks to stand two to four weeks after removing 
the ears for roasting or canning. 

Since the report containing this data may not be accessible to 
the reader, the following condensed table presents the results of 
the analyses made at different times after the ears of corn were 
plucked. It will be noticed that the most prominent change there 
found was the increase of sugar. The solids not sugar, also 
increased a little, thus showing a considerable total gain of dry 
matter. 
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TRIAL OF BEETS FOR CATTLE FOOD. 


In the same field with the corn and carrot varieties, beets were 
erown for stock with the following result: 

The thinning, weeding and transplanting was done at intervals 
between showers, and was so broken up that no attempt has been 
made to determine the cost of time spent. However, it is safe to 
assert, that the cost of keeping a root crop clean on clay soil, 
under the discouraging conditions of the past season, costs about 
all the crop is worth. 

The notes at the right of the yields give an idea of the differ- 


ence in cost of harvesting. Those noted as deep, requiring to be 


dug, while most of the shallow varieties could be pulled and 
topped much more rapidly. 

The main crop was of Golden Tankard variety, which yielded 
14.4 tons per acre. The whole crop of 1.95 acres yielded at the 


- rate of 15.8 tons, or 526.7 bushels per acre. 


35 
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TRIAL OF CARROTS FOR CATTLE FOOD. 
Eleven varieties of carrots were sown, but so poor a stand of 
plants was obtained that it is hardly worth while to tabulate and 


calculate them. The five greatest yields per acre are given below 


but if the blank spaces of row were taken into consideration, the 
yields from area actually occupied would be much larger. 


Bushels 

peracre 
Mees Le <areentop. .. 6.2.2. ok ce en ONS eLetter erase 533.8 
UIE VAT og oe ss wks oo wy ale wile 0 <a Viged’g/eree bo ble Goi 511.5 
a VEDIO SCL OURT Oy oe ooo sn 6 5. pie eegics's ward gli 6 0/8 bile xe AI. 2 
Guerand or Oxheart.......... ORES Manip sic he AAA Ss Ste ene al 430.7 
ePID OL OS Bro cc. oho ys sip > ein ets Ghee a we wie ewe bbe 363.4 








On the whole area devoted to carrots there was produced 11,914 
pounds, at the rate of 441.3 bushels per acre. 


FERTILIZER EXPERIMENTS WITH GRASS. 

In 1888 two duplicate series of one-twelfth acre plats were 
laid off and fertilized,* with the expectation of learning whether a 
special fertilizer was needed in either of those fields or whether 
they would respond best to a complete fertilizer, 7. e., a fertilizer 
containing a moderate percentage of each of the three leading 
elements of fertility, phosphoric acid, potash and nitrogen. 

In one field the indications were that no special fertilizer was 
needed and there was no very largereturnfrom the complete fertilizer, 

The other field, however, responded to the application of 
nitrogen in all the forms applied and yielded an increase of 


se seventy per cent with sodium nitrate. 


This season, the first-named field hax been broken up and 
planted to corn, while the series of plats from which the large 
yields were obtained, have been preserved without further appli- 
cation to test the lasting effect of the various elements. Besides 
these plats a second similar series has been laid out and fertilized 
with the same elements in the same amounts, except in case of 
potassium sulphate, which was of double strength and only half 
the amount used in 1888 has been applied in 1889. This was to 


make comparison of climatic conditions, 2. ¢., to see if the field 


would yield similar results under the different meteorological con- 


ditions which different seasons are almost sure to bring. 





= - * Bulletin No. 13, new series, pp. 63-67. Seventh Annual Report, pp. 340-343. 
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In addition to the above, a third series of plats has been laid 
off and térmed the nitrogen-test series. These have been designed 
to determine how much nitrogen would make the most profitable 
application. The whole is intended to be illustrative of a method 


of determining what kind, and how much, of any special fertilizer 


to use, or whether it were better to use none at all for the grass or 
other leading crop. 


METEOROLOGICAL SUMMARY FOR GRASS GROWING SEASON. 
For the month of April the 


Maximum temperature was 71.8° F. on the twenty-first.* 
Minimum temperature was 26° F. on the first. 

Mean temperature was 47.3° F. 

The relative humidity was 77 per cent. 


There were fourteen clear and fair days, sixteen cloudy days, 


and a total of 163; hours of bright sunshine. 

The rainfall was 3.28 inches, of which 3. 07 inches fell during the 
last week of the month. 

During the month of May the 

Maximum temperature was 91.8° F. on the eighteenth. 

Minimum temperature was 32.0° F. on the twenty-ninth. 

Mean temperature was 61.3° F. | 

The relative humidity was 77.4 per cent. 


There were twelve clear and fair and nineteen cloudy days, and 
a total of 185 hours bright sunshine; while the rainfall amounted 
to only 1.21 inches on ten days. 

A similar summary for June shows the 

Maximum temperature to have been 85° F. on the twenty-second. 

Minimum temperature, 46° ? F. on the fifth. + 

Mean temperature, 65.9° F. 

The relative humidity was seventy-eight per cent. 


There were eight clear and fair and twenty cloudy days, while — 


two were cloudy with dense high smoke. Rain fell on fifteen 
days, giving a total amount for the month of 7.47 inches. 


On July second, there was a fall of .89 inches of rain, and again eke, 


on the night of the third and fourth, .14 inches. 


* Maximum and minimum are given for twenty-four hours Pree to 
7a. M. Of the date affixed. 

The mean is made by dividing the sum of the 7 a. m.+12 m.+twice the 
6 P.M. reading by 4. 


y+ Or lower on the sixth. No observation was made for several. days on 


account of broken thermometers. 
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Thus it will be seen that a copious rainfall, with other favor- 
able conditions, has given as favorable a season for the growth of 
grass as one could ask. 

There has been abundant moisture to dissolve and spread the 


 freshly-applied chemical and other fertilizers in the soil, if not to 


endanger washing the most soluble down and away in the drains 
beyond the reach of the plants. 


SERIES OF 1888, Nores oN APPEARANCE BEFORE Curt. 

Up to the time the grass was cut it all stood up well, and com- 
parative notes made at several different dates agree that the 
apparent relation existing between the plats was about as follows: 

A. The outline early in the season was distinct by darker color 
and greater proportion of Timothy, and later seemed rather better 
than adjoining unfertilized strips. 

B. There seemed to be a greater growth Hove in May than on 
plat A, but at the time of cutting it appeared to be about the same 


as on that plat. 


C. Gain over intermediate unmanured strips has been all along 
apparent, and also a larger proportion of clover than on plats A 
or B has been prominent. 

D. About as plats A and B. 

FE. Not noticeably different from intermediate strips and any of 
the other plats, F, G, H, I and J, up to near the date of cutting. 

fF, Same as E, but at date of cutting, while no note was made of 


“condition of EH, considerable yellow trefoil was noticed on this 


plat, and presumably was-also on plat E. 

G. This plat has not developed a materially different growth 
from that on intermediate strips. 

Hi. About as those noted under plat E. 

I, Classed with HE, F. G and H,-early in spring, but on date of 
sampling found to have an increased proportion e clover, and 
the Timothy was better than on strips and 

K. Timothy noted as equal to B, early in spring, and as much 
better than on intermediate strips and plat J at date of sampling. 

IL. Poorest of series May tenth, and not noticeably different 
from strips at harvest. 

M, N, O. All about alike and better growth than on plat L. 

The plats were cut with a No. 4 Osborne mowing machine soon 
after the Timothy was in full bloom’and before the pollen had 


wholly ceased to fall. 


¥ ed 
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Samples were taken from every plat to determine the amount of | 


dry matter. Only single samples were taken of plats A to E, but the 
remainder were taken in duplicate. All the samples were taken 
July fifth, and the grass on plats A to J was cut immediately after 
sampling, but that on plats L to O was cut on the morning of sixth 
after all dew had disappeared. In taking samples care was exer- 


cised to get as near the average of the growth at the point where © 


taken; to cut as near the height that the machine cut as possible, 
and to get six or seven wisps from nearly equidistant parts of each 
plat. As soon as taken each sample was cut to short lengths and 
tied in a tarred cheese cloth and immediately weighed. 

Methods of cutting. The grass having been mown up to one side 
of a plat a strong garden line was stretched over the line on the 
opposite side and the machine driven as near as practicable with 
the line of the driver’s left. The return trip cut nearly or quite 
to the line, and while the machine cut the remainder of the plat, a 
hand scythe trimmed the edge to the straight line. After raking 
up the plat grass the machine cut away the intermediate and the 
line was straightened by the hand scythe for the next plat. 


This method insured as even a cut for all the plats as could 


have been desired. 

Immediately after cutting each plat and before paginting 
another, the grass was raked up clear and weighed. After weigh- 
ing, the grass was spread out to dry. When the first ten plats 


as 


had been cut and weighed, a second horse was brought into use. — 


and the grass loaded on single wagons and each plat drawn sepa- 
rately to the five-ton scales near the barn, weighed and then 
spread on its own plat. This proved to be more expeditious and 


less laborious than weighing in the field. The weather was fine — 


for making hay and by noon of the sixth that cut first was ready 
to be stored, while the last cut required to be turned twice before 
dry enough to be drawn and weighed as hay, which was done 
during the afternoon of the sixth. 

The tables of harvest weights, with deductions therefrom, are 
given separately for each series. Each table includes several 


columns which may be of interest, but which are not essential to 
show the relation of the yields per plat. These are the weight of — 


green grass per acre; the per cent of moisture lost in curing, and 
the per cent of moisture lef{ in the cured hay. 
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In GENERAL. 


The crop on all these plats this season consisted of Timothy, 
Alsike clover, with very little Red clover, some Yellow Trefoil, and 
on the western side more conspicuously than elsewhere, some 
Wire grass (Poa compressa). 


Clovers have been found* to. contain a higher percentage “e 


water than grasses. Hence where, as in the case of the crop on 
these plats, the herbage is mixed, there could easily be a greater 
yield of green substance accompanying a yield of less dry matter 
on one plat than on another with which it may be compared. 
Therefore in making comparisons of the green crop and hay 
actually harvested, this difference must be borne in mind. 

The effect of the nitrogenous fertilizers applied this season, the 
same as those applied in 1888, has been to stimulate the growth 
of grass as compared with clover, and to crowd the clover out. 
This gives a crop of somewhat less water content if the relation 
of water*to dry matter in clover and Timothy found, as cited 
above, existed on these plats. This point was not specially 
investigated. 

The yields of hay from the several plats were also found to vary 
considerably in their water content. This might possibly be due 


to a difference in the ability of the grass and clover to hold — 
moisture — their hygroscopicity — but it is more probable to sup- ~ 


pose it to have been mostly due to inequalities in spreading and 
handling the grass in the process of curing, as it is very easy for 
different workmen, or the same man at different times, to spread 
more or less thoroughly, and the thinner spread grass would 
make the dryer hay. 


Taking this view of the case, the dry matter calculated from the - 


actual yields per plat, from the per cent of dry matter found in 


the samples, has been used to recalculate hay at‘’a uniform per © 


cent of moisture. The average found in each series has been 
used as the water content for that series, hence there is a difter- 
ence of 3.89 per cent in the water content of the calculated yields 
from the two series, that of 1889 being the dryer hay. 


This yield ‘of hay corrected to uniform water content appears 


to be the most reliable set of figures on which to base a com- 





* Station report, 1886. page 342; 1888, page 242. Bulletin Illinois Experi- 
ment Station, No. 5. 
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parison of the plat yields, since the green crop has been cleared 
from the variable amount of water and the hay from differences — 
which probably accrued during curing. Yet we can not at this 
stage assert that one or other of the yields from these plats 
may not prove more valuable to feed than another of greater 
weight, because of excess of some of the more valuable elements. 

Series of 1888. The yield on plat E is so large that it throws 
the comparison somewhat out of accord with appearance, as indi- 
cated by the notes on growth. Notwithstanding this great yield, 
for the two years the plats A, B and D have given respectively 
twenty-one, twelve, and four per cent more hay than HE, while 
plat H has more than held its own. 

Comparing the adjacent plats with the others left unmanured, 
shows an unmistakable gain for the manured plats, except L, 
which yielded less than any unmanured plat. 

Making comparison of every fertilizer plat with the mean of the 
three unmanured, shows a gain in every case except that of plat L. 
This gain ranges from two per cent on plat D to twenty-one per 
cent on plat I. In the cases of plats F, H, I, and perhaps K, the © 
yields seem to have been pushed forward by an increased per- 
centage of clover as compared with Timothy. This is indicated 
by the higher per cent of moisture as well as by notes on 
appearance. _ 

The applications of nitrogen alone seems to have had its great- 
est effect the first season. The after effect was seen in the 
absence of clover, and in a larger than average growth of Timothy, 
which did not amount to substance enough to make up for the 
loss of clover crowded out, and to give a very decided increase of 
crop this second year over the unmanured plats. The increase 
from only one plat, A, of this series, has been sufficient to pay for 
the application of the top dressing. 


PLATS FERTILIZED IN 1889. 


These plats were fertilized in order to confirm the results of last 
season. If our soil needs nitrogen, we may expect similar results 
for another season, when different meteorological conditions might 
show a different result, if the demand for nitrogen is not urgent. 
_ Another series of plats of the same size, one twelfth of an acre, 


has been laid off in the same field and near by the first series. 


Six of these plats A-F, lie alongside the first series on the south, 
36 
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while the remainder lie in the same direction across an alleyway 
one:rod wide, as shown in the accompanying diagram. 
Fertilizers were applied in the same amounts as in 1888, except 


that the potassium sulphate contained double the per cent of: 


potash, and only half as many pounds were used. This gave the 
same amount of fertilizing matter in a little less bulk. 

The application of fertilizer and manure was made April 
eighteenth. 

The muck was spread April nineteenth. 

Method of application. Garden lines were drawn around the 
stakes of each plat, and the fertilizer sown broadcast by hand, 
care being taken to sow thin enough to go over each one about 
twice, thus insuring an even distribution. The fertilizers had been 
previously reduced to a fine mechanical condition and thoroughly 
mixed. | 

Notes oN APPLICATION. 


As early as May fourth, the outline of plats A, B, D and K could 
_-be easily traced by a darker green, and, possibly, by a ranker 
growth of grass. No differences could be discovered on any other 
plats at that time. 

The meteorological condition for the fifteen days ending with 
May third was: 


Hours bright sunshine, 46.5; days of fair or clear weather, four; 
cloudy days, eleven; rainfall, 3.195 inches on six days. 

Maximum temperature, April twentieth, 84° F. 

Minimum temperature, April twenty-third, 26.3° F. 

Mean daily temperature, 48.8° F. 

Mean relative humidity, 77.4 per cent. 


For further notes on the monthly meteorological condition during 
the period of growth, see the first part of this article. 
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By May tenth, the plats A, B, D and K were showingataller 


growth of Timothy which was of a darker green color and had 


developed broader leaves. The growth on plat A was rather more 
regular and seemingly led that on the other three most forward 
plats. . 

No other plats at this date showed any noticeable difference 
from the intermediate strips. 

June first, the appearance was practically as above. 
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June twenty-fifth, the grass on plats A, B, D and K had lodged 
and on plats H and I; the clover was better than on the interme- 
diate strips. 

At the time of cutting, the grass on these ae (noted above as 
having lodged) was down nearly flat, while on all the others it was 
upright. Of the lodged grass, Timothy was greatly in excess, as 
there seemed to be less clover, or less in proportion, than on 
other plats, and there was very little of any other grass. 

There was apparently a greater percentage of clover on plats H 
and J, where it grew more luxuriantly than on the other plats. 

The plats were sampled and cut substantially the same as the 
series fertilized last season. The samples were all taken before 
noon of the eighth of July, the grass was all cut on that day and 
was all made into hay on that and the succeeding day, and weighed 
and housed on the ninth. 

The weather was exceptionally fine for haying during the whole 
plat harvesting and the hay ought to have been made nearly as 
average hay. | 

The harvest weights and other data are given in the same order 
as for the series fertilized in 1888, and not refertilized this year. 

In this series the complete fertilizer on plant K gave the highest 
per cent of gain closely followed: by the plats B, D and A, which 
received only nitrogen as sulphate of ammonia, nitrogen and 
potash as sodium nitrate and nitrogen alone as nitrate of soda 
respectively. The difference between the per cent of gain on these 
plats is small and in just the reverse order from the results of last 
year on the first series of plats. This is, without doubt, largely 
due to the heavy rainfall. 

It is doubtless due largely to the solvent action of this heavy 
fall of rain on the manure that plat C yielded twenty-one per cent 
increase. 

The plat to which muck was applied gave a smaller crop than 
either of the unmanured plats, and was the only one which did not 
show a considerable gain as the result of the top dressing, though 


in no case was the increase enough to pay for the fertilizer used 


at the market rate for the crop grown, although in two cases the 
yield was increased from the average of the unmanured plat, 2.434 
tons to 3.306 and 3.342 tons per acre respectively. 
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NITROGEN TEST PLATS. 


These plats are shown in the accompanying diagram, numbered 
from 1 to 24. 

_ The eround occupied poe very gently to the east, while a 
very few rods in | the opposite direction the slope changes to the 
west. 

Several non-nitrogenous PreHeet were put into this series by 
extending the number of plats for the purpose. 

The fertilizers were sown Aprileighteenth, with two exceptions, 
which were only delayed until the next morning. 

Up to May fourth no particular difference could be pointed out 
in the growth on the plats. On that date some very slight differ- 
ences chiefly of No. 3 from intervening strips and its neighbors. 
This was so small as to be barely appreciable. 

_ By May tenth the nitrogen applications had begun to make 
their presence felt, and the grass was distinctly better where 100 
pounds per acre was sown, than where not sown, while the 200 
‘and 800 pounds per acre had given a still ranker growth, and 
were noted as being about equal in their effect on the grass. The 
applications of 400 pounds per acre was showing rather less than 
the two or three hundred pounds, but more than 100 pounds. Plat 
No. 4 seemed a very little taller and darker color than the unfertil- 
ized strips. There was no more difference with plats 10 and 11. 
The non-nitrogeneous applications gave no appreciable difference in — 
appearance at this time, nor, indeed, at any time during growth. 
On June twenty-fifth the grass on plats to which nitrogen salts 
were applied, had become lodged only a very little on plats 1-3, 
but more on 7-9, 13-15 and 19-21. The outlines of plats 4 and 5 
could be made out by the darker color, while on plats 10 and Il a 
ranker growth than on the intermediate unfertilized was more 
- marked than on plats 4 and 5. 

These plats were sampled and harvested the same as the above 
except that only the green grass was weighed and the following 
differences between time of sampling and cutting the grass. 

Sampled grass on plats 1, 2, 3, 4, 21, 22, 23, 24, July ninth. 

Cut and weighed grass on plats 1, 2, 3, 22, 23, 24, July ninth. 

Sampled all other plats July tenth. 

Cut all other plats July tenth, except 1 and 12 which were cut 
as soon as the dew dried off on the eleventh. 
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In comparing the green weights it will be seen that in several 
cases where the grass from one plat has an equal or larger yield 
than another, by its greater or less per cent of water content, this 
equality is destroyed or the larger yield reversed when the dry 
matter is considered. Therefore, since we use hay as a dry pro- 
duct, it seems best to make all our deductions on the dry 
matter plus an amount of water nearly proportional with that 


from the other thirty plats. * The water content of hay from these 


plats has therefore been calculated at the average of the above 
thirty 29.825 per cent. 

By referring to the diagram and to the table to note the posi- 
tion and yields from the unmanured plats, it will be seen that the 
extreme yields of dry matter 15.09 pounds is from the plats 6 and 
18 lying nearest together, and that both of the two farthest 
removed plats, 12 and 24, approach very closely to the mean of 
the yields from plats 6 and 18. 

This difference is considerable when regarding the extremes, 
but we may reasonably assume, considering the position and 
yields, that our mean represents as near the average fertility as 
can readily be obtained. If the appearance of greater fertility 
extends in reality to those plats lying adjacent to plat 6, and 
those near plat 18 are relatively as much poorer than the mean as 
that plat is, then the greatest effect of this difference in fertility 
_ will be to exalt the influence of the small applications of fertilizers 
in comparison with the heavier applications which will be to that 
extent underrated. In view of the very variable character of our 
soil and without facts to warrant such a supposition, we are justi- 
fied in using the mean of the four unfertilized plats for comparing 
all the yields from fertilized plats. 


TasieE IIT. 
Crop on nitrogen test plats. 
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Taste III — Crop on nitrogen test plats — (Continued). 
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pletre 
The data has been obtained for this table by taking the cost of 
fertilizer at the purchase price, without cartage or cost of appli- 


cation, and calculating hay at ten dollars per ton, a common rate 


in our market. 
«. There are many interesting points and deductions which might 


be drawn from the data here presented, but, without entering into — 


any detailed discussion, it seems best to present here only the 
most salient points which were the end sought for in this 
experiment. 

1. On this farm, with our heavy clay soil, nitrogen in an easily 
soluble form is the predominant element for the grass family. 

2. Together with other elements, phosphoric acid and potash do 
not seem to be needed by this soil, though applications of these 
two elements, separately and combined, add a considerable per- 
centage to the crop, yet not enough to bring a profit for the 
application. 

3. Of the easily soluble but ee nitrogen salts, light applica- 


tions are more profitable than greater, ovat the cheaper and more 


soluble sodium nitrate than the other forms tried. 
4, It is probable that two or three applications, preceding light, 
rain, would prove more profitable than a single application 
especially if it should be followed by heavy rain. 
5. This single season’s trials of cotton-seed meal and wheat 





bran indicate that they can be profitably used as sources of — 


nitrogen for top dressing grass lands. 
6. The effect of spring applications of easily soluble nitrogene- 
ous fertilizers seems to be about exhausted during the season. 


7. The second season’s influence of phosphoric acid and potash 


seems to have been to increase the clover, or leguminous plants 
relatively to Timothy or graminaceous plants. 


RELATIVE YIELDS OF FOUR VARIETIES OF BARLEY. 

A small bag of Black Hulless barley was received from D. H. 
Talbot, Sioux City, with the request that it be sown in a com- 
petitive test. 


At the time there was too little space left for many varieties, so : 
two plats, C 7 and 8, were given to the test, and three other — 
varieties of barleys grown here were compared with that received 


from Mr. Talbot. 


ae 
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The cropping of the two plats has been just alike since 1882. The 
erops taken off have been corn, potatoes, corn, two years; potatoes, 
corn, two years. In that time there were applications of fertilizer 
to the amount of 2,200 pounds per acre to each plat. 

The plats were well fitted for seed, and one longitudinal half of 
each plat was devoted to each variety of barley. 

A quantity of seed equal to that from Mr. Talbot was taken from 
each of the other varieties, and all were drilled in May fifteenth. 

No fertilizer was used. 

The Black Hulless grown here made a rather better stand, and 
erew taller than that from Mr. Talbot. On both of these lots the 
heads drooped with the weight of grain, and both lodged some 
before ripe, the shorter considerably the most. On July twenty- 
fourth the straw of Black Hulless had turned considerably, while 
the two-rowed had hardly begun to show any indication of ripen- 
Ing, and the four-rowed only in spots. The four lots were allowed 
to stand until there could be no question but that every one was 


i _ Tipe and the grain filled to perfection. They were cut August 


sixth. 

The gross weight harvested, weight of clean grain, of straw and 
chaff as well as the same calculated per acre, with the ratio of 
grain to straw and weight of struck half bushel, taken August 
sixteenth, is given in the subjoined table. 
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Talbot’s Black Hulless................. 98 | 2834 | 6934 24 2770 | 2 3-5 293¢* 
Station Black Hulless, 1883............. 127 | 3836 | 88% 32 3555 | 234 29 15-16 
Station four-rowed, 1883 .............660 104 | 2734 | 764 23 3050 | 234 1934 
Station two-rowed, 1888.............000. 112 | 23% | 88% 20 | 3527 | 8 7-10 |. 1934 
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= *This lot fell short of one-half bushel, and three single pecks were 
struck, averaging fourteen pounds eleven ounces, Viz., 14-10, 14-12 and 14-11. 
oT 
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WARM WATER FOR MILCH COWS. 


An experiment was planned for warming water for cows to get 


some idea of its influence on the yield of milk early in the winter, 
but the only cows available for the purpose were so far advanced 





from calving that there could be little hope of affecting their flow _ 


materially. Hence the experiment was deferred until a cow came — 


in fresh, and she was paired with a heifer milking with her first 
calf. Their feed was to have been of the same hay and grain 


mixture, differing only in the amount eaten. One was to have 
water at the temperature at which it entered the stable (36° F.), 


while to make the contrast as great as possible and relieve the 


other from too much work warming water, the temperature was to _ 


be raised to 96° F. No roots or silage were to be allowed in order ‘ 


that all the water consumed should be taken directly and thus 
help in the trial. During the first few days on the dry food it was 


feared that sufficient hay would.not be eaten, so for two days — 
stover was offered, but so little was desired that it was dropped — 
and the hay increased until it was certainly enough for the wants — 


of the animal. 

When the cow Juno dropped her calf she was given warm water 
and manifested considerable eagerness for it, so when she had 
fairly begun giving a full flow of milk the experiment was begun. 


The heifer Belle has always shown a disposition to be shy and: : 


to resist anything like familiar approach. This quality soon — 
showed itself in a refusal to drink from a pail and time was lost — 


in teaching her by thirst to drink from a vessel in which the 


weight of water consumed could, be’ determined. ‘hus it was_ 


_ March fifth when the experiment was fairly started. 


Belle seemed disturbed and out of condition, and on the ninth 
sugar beets were added to her diet, but when it came to change 
her to warm water it was refused and she was thrown out of the 


experiment entirely. — 


May, another heifer that had dropped her first calf February — 
twenty-seven, four days after Juno dropped hers, was thought of — 
to take Belle’s place, but she at first had some swelling in her 
udder and could not be fairly used. She was, however, given 


- warm water during Juno’s cold water period but was continued 


no longer as the temperature of the air was rising and it seemed 


impracticable to carry the trial later. 


In order to warm the water conveniently a wooden box lined 4 : 


with galvanized iron was adapted for use. The box was twenty- 
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four by eighteen inches, and twenty-seven inches deep. A portion 
of the bottom was cut out and a box of galvanized iron set in and 
soldered to the cut edges in the lining of the first. The smaller 
box was twelve by twelve inches, and thirteen inches high, with a 


PERS 
’ 
>. 





slight roof like pitch on the top, at the apex of which a cylinder 
five inches long was soldered to connect a coil of lead pipe which 
acted as a chimney, to assist the draft of the oil stove as well as 
to help distribute the heat. After prepared for use, the water box 
(see cut) could be set down over an ordinary oil stove of three or 
four burners. In practice the box was set up from the cement 
floor on blocks high enough to allow removal of the stove for 
filling and trimming, after which it was slid back and raised up to 
' place where it was held by a board resting on blocks. 

This arrangement worked so well that it was utilized to warm 
milk for calves and food for pigs in addition to this experiment, 
and proved to be very cheap heat for these purposes. 

The grain fed was a mixture of: 


mynea, bran (roller process)... .. 6. sce eee eee es 300 pounds. 


ARTE OR ec cele cSar ta at ese Sled Rb eee, wt eco inlets WAY 200 pounds. 
Pspteneerl (Ol. PTOCESS). veer ie cokes ose ed pe eens awe s 100 pounds, 


The hay fed was of good quality and uniform throughout the 
trial. It was the same as used in the digestion experiment going 
- on at the same time. | 
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, TaBLeE II. 
Food consumed and milk yield of Juno, March 15-24, inclusive. 
S | F 1 © 3 . 
& : : a ro 
| 2 9 a4 ad 3 | 3S 
i) q +o ots 
a tH 3 “qd ve, > bs 
1889. ratte! = 5 qs a) re oa 
os r=) a | D Oxi od 
ew ar 3 ad “ cs) 
Bete Site ed cet es WN eee ee eee 
te | ia oS -— 
: = = = o es ss oe 
Mar. 15..| Began morning to Lbs. |Lbs. Oz.) Lbs. |Lbs. Oz.\Lbs. Oz./Lb. Oz. 
give water at 36° F.| 42% | 1064 64 10 PSN S 0084 (86-2 SO OD 
iMate too Fo fe desc uas cdl le) 46 1033 119 5 * 30: 00+ }) 28° 16 1.63646 
RS ie Gore 4534 | 1054 BO oye ts 30. 00 |,-25° 12 1 36-9 
MOO SRA co canst pies Ad wo 4442 | 1032 126 Ot es. hs 30 $300. fe Eerste 
rE ee oe ac a cn a} tAT 6 1) 106494) (89. 6ol . 30- 00 |. 238 .10.| 88. 4 
Wea os od Sa ne fone te. Ae wl QD4 a) INO 4 a | 80) 00-292 1d SR D 
SS eS ee rns | 45 1066. (79 6.1 s,. ft 8004 "00. 1. 288 1 8s 
Rete eee cd os bax cdgeccaeres 4535°) 3083.| ~ 91-11} ......- | 30-00, | 24 -6 | 788.76 
DATS el i ea eer 4744 | 1072 is Sets 0 te hea | 30.. 00+} 28 6 | 36-15 
EE Re SE eres me 49 1067 1009787) ses se 80> 0021 OB 14, baste 
| Totals ............ 71 os os ee WIA BE 9 she os beeen | 047 8 | 375-8 
AVOLALO dec wees 45.8 SUB O alm MOP Poe s eaters te oe ike De SOO ata eece 
5 | ' 
* Daily. t Average for last five days. 


_ The temperatures given in the tables are the mean of two 
‘readings, morning and evening, in the stable. Outside the extremes 
and mean temperatures were as follows: 


Fahr. 

Maximum temperature March 5-14, inclusive................ 36.0 
Minimum temperature March 5-14, inclusive................ 24.4 
Mean temperature March 5-14, inclusive.............. sete 30.4 
Maximum temperature March 15-24, inclusive............... 44.4 

_. Minimum temperature March 15-24, inclusive ............... 29 .2: 

- Mean temperature March 15—24, inclusive............. aeethiaes 39.0 


This test was necessarily too short to be more than an indicator” 
for and introduction to a complete experiment. The first notice- 
able thing is the good appetite manifested by the cow and the 
excessive amount of water drank which was only diminished by 
an average of 9.1 pounds daily when the temperature was lowered 
69° F. | | 
Her body weight fell off from an average of 1,073 pounds while 
on warm water to 1,059 pounds on cold water. The difference of 
9.1 pounds of water daily would account for nearly two-thirds of 
this loss. 

- The grain ration remained the same and was all consumed 
_— during both periods, but during the cold water period the average 
-_ gonsumption of hay increased 6.2 ounces per day. 
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The milk yielded during the ten days March fifth to March 


fourteenth was 380 pounds, 14 ounces, and for the last five days — 


averaged 39 pounds 33 ounces. | 
During the succeeding ten days, when the water drank was 


60° F. lower the total yield was 375 pounds, 8 ounces, and for the 


last five days averaged 37 pounds, 9 ounces. 

This gives for the warm-water period an excess of 1 pound 104 
ounces of milk per day. This period required 6.2 ounces. less of 
hay per day. The temperature of the stable for that period taken 
twice daily was 6° lower than for the following one, while the 
outside temperature was 9° F. lower than when the cooler 
water was given. 


Against these items in favor of warming water are to be placed — 
the cost of warming, and the decrease in milk yield from the date | 


of calving which in this case can be discarded because the cow 
had not at the end of this experiment reached her maximum flow 
of milk, and the cold water period came last during the period of 
gain and with warmer environment. 

The question resolves itself into whether it is cheaper to warm 
the water by animal or artificial heat. Its solution in favor of 
one or the other side depends on circumstances at the place of 
trial. If the cows were warmly housed and not exposed to cold 


weather it might be profitable to warm the water, when with the 


same cows, barn and care, if they were turned out in the yard for — 
daily exercise, more food would be required as fuel, on account of ~ 


the exposure, than could possibly be saved by warming the water. 
More time and animals are required for a complete trial of this 
question. 


- 


SUBSOILING EXPERIMENTS. 


In order to make a trial of the benefit of subsoiling, one acre 


was subsoiled in the oat field and another acre in the corn field. 
Slight gain by subsoiling oats.—The acre subsoiled in the oat 
field was so chosen that one-half was on corn stubble which had 
not been disturbed until the subsoiling, and the other half had 
been fall plowed after producing a crop of peas and oats. The 
whole field was plowed about seven inches deep, and a subsoil 


plow was run in the bottom of the furrow to a depth of about six — 


inches. The soil was well fitted for seed and Welcome oats were ~ 


drilled in at the rate of two bushels per acre. The Empire State — 


brand of Read & Co.’s fertilizers was drilled in with the oats, 
using about 400 pounds per acre. Two acres were measured for — 
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the experiment, viz., one-half acre fall plowed, but not subsoiled, 
lying adjacent to the subsoiled acre, and, on the opposite side, 
one-half acre of corn stubble which was not subsoiled. These 
plats were for comparison with the subsoiled plats. The crop 
grew well, but owing to so much wet weather was early attacked 
by rust and the crop ruined for grain. 

The half-acre plats were in long strips reaching across the field 
from east to west. Notes taken during growth indicated that the 
subsoiled plats were producing a slightly ranker growth than on 
either side. The crop was cut by hand, as though the grain had 
been well filled, and when dry was weighed. 


Yield from 

half-aere, 

pounds. 

Fall plowed, but not subsoiled.............. OF ret) Vaya es aes 1,418 
Fall plowed and subsoiled.................. Phir SHO ake ee Oe 1,894 
CIEE CPGUDAOTOC its cn. el. Us als ooplawinia soe A swale 1,538 
TINO. NOL, BUDSOMC . ia» fo cleta ciciecs oo ne dese eae ee ote 1,378 


The gain in straw and unfilled grain per acre from subsoiling, 
was therefore 952 pounds « on the fall-plowed land, and 320 pounds 
on the corn stubble. 

Loss from subsoiling for corn.— The northern half of subsoiled 

strip in the corn field was planted to B. & W. corn, also a few 
rows more than an equa! »mount on the north, which had not 
been subsoiled for comparison, while on the southern half 
King Phillip corn was planted and an adjacent strip taken for 
comparison. 

The cultivation of these plats was the same as that received by 
the whole field. This was given as the weather and heavy con- 
dition of the soil would permit. It was hand hoed, cultivated 
twice, and then later, the weeds, which, owing to the heavy rains, 
had only been uprooted and displaced but not killed, were cut out 
by hand. 

The B. & W. corn was used to fill half of the old silo, and 
‘six rows each on the subsoiled and not subsoiled plats, which 
were cut September fifth and seventh, to fill the silo yielded as 
follows: 




















Pounds. eet oar 
fe rowe: S1LDSsO1led., 2. di ios se. oe Pr atecn: 8,498 15.4 








SrmenOwe DOL SUDSOIULE ... ck es cnc ese eo cee 11,700 21.2 
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The King Phillip corn was cut and drawn on the eighidantls of 5 




















Santen Gar, 
an Tons : 
Yield. per acre. 
; ; Pounds. ; 2 
Sx POWs SUL DSOLled ease ee ee oe irae ee 8, 234 14°92: 7 


Six rows not-subsoiled cv fiSe-mes sek eee | 9 , 282 16.82 











The corn was drilled in and suffered some from depredations 
by black birds, but as no especial effort was made. to ascertain 
the exact loss from each row from this cause, it remains an unde-. 
termined factor in the result, but can hardly have been of 
importance enough to have influenced the yield to the extent 
of tons. There can, therefore, be no question but that for this 
season of heavy rainfall and without perfectly good under- | 
drainage, the loosening up of the subsoil was detrimental to the 
corn crop. This was probably due to retention of much of 
the excess of water, which ran off over the surface where the 
subsoil had not been disturbed. ses 


> 


THE MANURE PLATFORM. 


Every one who has been observant of farm appearances and 
wastes must have noticed the black streams flowing away from the 
ordinary cow-yard, which also serves as the receptacle for all the — 
stable manure made on the farm. That this dark looking liquid — 
carries a heavy load of fertility to the nearest watercourse is 
certain, and it is just as certain that in ordinary times no farm — 
which is losing its fertility, through this agency, to any great 
extent, can be paying its owner much profit, if indeed it is nob ~~ 
running him behind through careless management. | By 

It is also one of the inobeanele facts on most farms that the 
liquid excrements which are most valuable are easiest lost. In 
order to save to this farm all the fertility of the cattle foods which 
are consumed about the barns, it was early decided to construct a 
platform on which to pile the solid excrement and soiled bedding, 7 
and to collect the liquid in cisterns which should be pumpedover  __ 
the pile as required, to prevent fire-fanging. Accordingly, this : 
platform has been located and built the past season at aconvenient —__ 
point south of the newbarn. The diagrams which accompany this a 
article show the platform in sections on a scale of one inch toten —__ 
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‘feet. This representation is too small to show very much of the 


details, hence the following description and dimensions will serve © 


_ to help the general idea to be obtained from it. The platform is 


100 feet long by thirty-six feet wide. The edge is supported by a 
stone wall two and one-half feet deep by one and one-half feet 
wide, laid in cement mortar. The bottom of the wall is graded 
toward the northeast corner, and a two-inch tile was laid at its 


outer edge to catch soil water and carry it away, and thus help 


protect the platform from frost. The platform is level except at 


the sides and ends. The edges are six inches higher than the 
main floor, and are sloped down in four feet to the level surface. 

The earth was leveled and about six inches of stone laid on 
and rammed solid, then filled with cement wash and covered with 
two inches of cement. 

Under the platform are three cisterns to hold urine hon the 
stables, and overflow from the platform in rainy weather. These 
cisterns are at the ends and middle as shown. They are built of 
brick laid in cement mortar, and are plastered inside and out with 
cement. The end cisterns are of equal size. The dimensions 


are: End cisterns eight by eight feet, by seven and one-half and 


seven and one-sixth feet, respectively, below sides of platform ; 


middle cistern five by twenty feet, by seven feet deep. The two 
sewers from the stables enter the cisterns at three and two-thirds 
and-three and one-half feet below the surface, respectively, which 
gives the capacity of 1,760, 1,600 and 2,500 gallons, respectively, 
up to the lowest sewer, with a possibility of 1,500 to 2,000 gallons 
more in case of an emergency, as a heavy rain when the cisterns 


are nearly full, before the water would reach back to the gutter 


behind the stock in the basement of the new barn. The platform 
when empty holds four inches of water before any runs over into 
the cisterns, as provided for near the manhole in each, and from 
the west side to the end of the middle one. The three cisterns 
are connected by tile with cemented joints, as shown in section at 
the level of the sewer. 

A windmill has been provided, which pumps to a tank from 


_ which the liquid is run over to a wagon for distribution, wherever 
it may be wanted. 
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The former horticulturist, Mr. Goff, having severed his connec- 
tion with this Station on April first, it devolved on me to assume — 
certain of the duties of the office in collecting data, continuing the 
taking of notes, and other routine work connected with this 
department. The spring opening very early, gave no time for the 
planning of new lines of work, in consequence of which there is 
embodied in this but little beyond the records of plant growth and 
descriptive notes of the newer varieties of fruits and vegetables. _ 
The season has been very unfavorable for the development of 
plants of the cucurbit family, the melons being destroyed by a 
fungoid blight which attacked them early in their growth, while 
cabbage, celery and plants of that class have made a fine growth. - 

In 1888 it was thought best’ to change the testing grounds of 
small fruits, and in consequence of the removal of all such as 
were then grown here, with the addition of many newer varieties 
of the several kinds, it is impossible to give a complete descrip-— 
tion or exact data in regard to their growth or yield that would 
be reliable until such plants become established in their new 
quarters. The very thorough study and complete description of 
the leading varieties of vegetables made at this Station in previous 
years cover the ground so completely that it has been thought 
best to confine ourselves to the newer introductions only, and to 
follow more closely the study and testing of fruits than heretofore, 
although it will be the aim of this department, as in the past, to 
thoroughly test novelties, as they are introduced, and publish the 
results of our observations. : 


STRAWBERRIES. 


The following named varieties of strawberries were planted in 
the spring of 1888. Many of the older varieties were taken up — 
carefully from an old bed and replanted at once, causing buta 
slight check in their growth. Others were shipped from long ~ 
distances and at different times, causing the planting season tobe _ 


*C.-E. Hunn. 
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variation in the growth of many of the varieties. 
table, therefore, is only to a certain extent reliable. 
The following table will show the variation in bloom and fruit 
of many of the leading kinds, with a description of their general 
characteristics, but owing to continued wet weather it is only fair 
to say that some that seem to have done poorly may redeem 
themselves in a more favorable season : 





continued into hot weather, and in consequence there was a wide 
The following 
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May 11 
May 10 
May 15 
May ii 
May 183 
May 13 
May 9 
May 10 
May 13 
May _-12 
May 9 
May 14 
May. 12 
May 12 
May 11 
May 11 
May 13 
May =.32 
May 13 
May 9 
May 8 
May 12 
May 11 
May 12 
May — 11 
May 9 
May 10 
May 12 
Muay. 13 
May . 10 
May 11 
May 13 
May 12 
May 4 
May 13 
May 12 
May 10 
May 14 
May. 17 
May 13 
May 10 
May 9 
May 10 
May 14 
May — 19 
May 14 
May 13 
May 12 
May 12 
May 14 
May . 11 
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May 8 
May 8 
May 18 
Muy 10 
May 13 
May = 13 
May 7 
May 8 
May 10 
May 10 
May 7 
May. 14 
May 9 
May 8 
May 9 
May 8 
May 10 
May 9 
May — 13 
May 8 
May 8 
May 9 
May 10 
May 9 
May 9 
May 11 
May 10 
May 10 
May 13 
May 10 
May 8 
May 13 
May 9 
May 4 
May 15 
May 8 
May 4 
May 10 
May 14 
May 13 
May 6 
May 8 
May 11 
May 14 
May 18 
May 17 
May 14 
May 10 
May 10 
May 9 
Muy —§ 13 
May 9 


First FRvuITt. 


Stool row. 











‘ Matted row. 





























WEIGHT OF 
FRUIT. 
Hele 
moe 
iS = 
“a a4 
3 3 
RD — 
Ozs. Ozs. 
2634 116 
52 240 
11-11 15 
11 164 
eh 17 
26 18 
BA 410 
51 316 
10 91 
45 182 
28 
41. 
37 125 
30 205 
90 
15 
14 46 
24 147 
15 
8 31 
10 106 
ay eho 53-4 
38 71 
34 137 
8 » 36 
40 61 
49 90: 
16 183 
43 155 
15 135 
43 80 
10 115 
17 14 
15 TS 
18 89 
21 
24 80 
15 85 
10 97 
20 73 
49 80 
58 253 
22 163 
18 132 
44 
a Reh < 28 
47 68 
save Site 25 
10 157 
18 145 
19 95: 
36 218: 





Length of rows, eighteen feet. 
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Old Ironclad was the first to bloom, being three days in advance — 


of any others, while seven varieties ripened fruit at the time it did. 


With but few exceptions the matted row bloomed and fruited from — 


three to five days before the stool row, and, contrary to the usual 
experience, the largest berries were also on matted rows. The 
largest yield was from Crescent, but the appearance of several of 


the other varieties indicated that in a more favorable season some ~ 


of them may do as well-as, if not better than it. And for a market 
that is at all critical, there are others so superior to Crescent in 


flavor, that even with a smaller yield the money value will be — 


increased. 
A. DESCRIPTION OF VARIETIES. 


Those marked P are varieties with perfect blossoms, having — 


both stamens and pistils, and able to fertilize themselves, while 


those marked Imp. are the imperfect or pistillate varieties, which 


need a variety with perfect flowers planted every three or four ee 


rows, to furnish them pollen to perfect their fruits. - 


The bisexual are those ee perfect and imperfect bieoue ; 


on the same plant. 


Belmont, P.— Wintered poor; growth, medium, vigorous ; color — 


of foliage, light green; fruits usually oblong; color crimson, glossy 

late firm; good shipper, No. 1; well spoken of and may de well in 

a more favorable season. ae 
Bidwell, P.— Wintered well; stocky, vigorous; color of foliage, 


pale green; makes many runners; fruit medium, tone ; must have gM 


rich soil to mature all fruits set; free from rust; No. 2. 


Bomba, P.— Wintered fine ; rank growth; aslok of foliage, dark — 


green; makes few runners; enormous yield of green fruit, every — 
’ 5) : 2 b) 


berry large size, usually round and conical at end, flattened in~ 
extra large fruits; color, very dark scarlet, grows dull color when — 
fully ripe; does well either in stool or matted row; season long; 


meat of berry high color, distinctly veined; a showy luncheon — 


berry when not too ripe; quality, No. 2. 
Bubach, Imp.— Wintered well; growth rank, few runners } 
foliage, dark green, free from rust; very productive ; season eee 


fruits bright scarlet, large to very large, obtuse conic, flattened in — 


extra large specimens; quality, No. 2; soft. | | 
Burts Seedling, P.— Wintered well; growth, vigorous, many | 


ety +o e laee 


runners; foliage dark, slightly rusted ; Sendanate late; fruits 
conical; large fruits irregular, good scarlet color, held good sized 
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until last; firm No. 2; claimed to be identical with Captain 
Jack. : 

Bidwell, P.—Wintered well; growth, stocky; foliage, pale 
green ; fruits, oblong, slightly flattened on end, and sides of many 


ms bright and showy ; medium size, soft; quality No. 3. 


Charles Downing, P. —Wintered well ; growth, rank; foliage, 
dark green, liable to rust; fruits, sGrtbal: bright red, ripens 
evenly on all sides, furnishes quantities of pollen, firm; quality, 
Migs 8 ES 
-. Cardinal, Bisexual— Growth, weak ; wintered poor ; makes very 
few runners, free from rust; fruit, medium late, not very fruitful ; 
color, bright scarlet; medium size, soft, subacid ; No. 2. 

Carmichael, Imp.—Growth, weak ; foliage, dark green, free from 


_ rust; makes runners freely; not sufliciently vigor.us to give any 


results this year. 

Cornelia, Imp.— Growth, weak; wintered well; makes runners 
freely; foliage affected with rust; fruits, all small; berry, glossy 
red, firm ; good shipper} No. 2. 

Ganaford. Bisex.—Growth, vigorous; wintered fair ; free of rust; 
fruit abundant, conical, dark showy scarlet; average, large, firm ; 
quality, A No. 1; makes runners freely. 

Crescent, ent ear the rank; wintered fine; foliage, light 
green; fruit yield very heavy, of good-sized berries, too soft to 
ship and of inferior quality; a good showy market berry if not 
eritical. 

Crimson Cluster, Bisexual. SWiniaced poorly; growth, weak ; 
makes few runners; fruit a little like Jersey Queen, but dav 
scarlet, small and = ; will have to do better than this year to say 
a good word for it; free from rust. 

_ Daisy, Imp.— Wintered fine; growth, rank; very abundant 
_ bearer; fruit, conical, flattened on end, glossy deep scarlet, firm ; 
quality, No.2; a good berry, not of the largest, but all of good 
size, holding large through long wet season. 

_ Daniel Boone, Imp.—Wintered well; growth not vigorous; makes 
runners freely; foliage, light green; fruit, longish conical, abun- 
dant, not of the largest size, firm; quality, No. 2. 

Dawley, P.—Wintered well; growth, rank, many runners; foli- 
age, light green, free from rust; productive; late; fruits large — 
to very large, first ones, identical with Sharpless, later ones more 
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symmetrical, a little more PrOGucuye: and seems to stand wet 
weather better. 
Enhance.—Wintered well; growth vigorous, very few runners ; 


ier ee 
an ° z* 
‘wes sys" 


foliage, good green, slightly rusted ; very productive; season late; 


fruits conical, very showy scarlet, large through picking, firm ; 
quality, No. 1. 


Excelsior, Imp.—Wintered well; growth weak, makes many 
runners; fruits flattened in most specimens, clear scarlet, not — 


very abundant, medium size, soft, mealy ; quality, No. 2, free 


from rust. 
Farnsworth, P.—Wintered fair ; growth vigorous, many runners ; 
foliage, dark green, slightly rusted; productive ; season medium ; 


fruits conical, light red, medium size to end of season, soft but of — 


the finest flavor ; a berry that has come to stay. 

Foster's Seedling, Imp.—Wintered fine; growth vigorous, many 
runners; foliage light green, rusts badly; productive; late; 
fruits oblong conic, in large specimens resembles Sharpless, good 
scarlet, ripens all over, soft; quality, No. 1. 

Garden, P.—Wintered well; growth vigorous; foliage, dark 
ereen; makes runners freely; fruits good flavor on the few that 
ripened ; the season seemed too wet for it. 


Gold, Imp.—Wintered well; growth vigorous, many runners ; , 
foliage, light green; fruit very moderate yield, form peculiar 


flattened at end, light scarlet, firm, fine flavor; No. 1. 

Hampden, Imp.—Wintered fine; growth vigorous, many run- 
ners ; foliage, deep green, rusts badly; fruits very productive but 
sets EG many fruits to ripen them all, decay rapidly after rains, 
oblong, bright scarlet, a few large, firm, subacid’; No. 2. 


Haverland, Imp.—Wintered fine; growth rank, many runners ; 


foliage, dark green, very distinct, eee from rust; fruits abundant 
in immense clusters, long conical with neck, showy scarlet, large ats 
to very large, rather soft; No. 2; an attractive berry; would — 
have been one of the very best if the season had not been 


so wet. 


Henderson, P.—Wintered well; growth vigorous, makes runners 


freely ; foliage, dark green, slightly rusted ; fruits very few, round 


to oblong, showy scarlet, medium size, medium early, soft; 


quality, No. 1, exquisite flavor. 


- Hoffman’s Seedling, P—Wintered well; growth vigorous, makes” 


Yop Oe 
f 


mapv runners ; foliage, light green, free from rust; early ; prolific; 


alti 9 yA 
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fruits oblong, bright scarlet, showy, usually large, firm, subacid ; 
No. 2; good shipper. | 
Ivanhoe, P.—Wintered well; growth vigorous, many runners; 
foliage, light green, free from rust; prolific; medium season ; 
fruits round, slightly pointed, bright scarlet, very showy, large to 


on very large, firm; quality, No. 1. 


Johnson's Late, Imp.— Wintered well; growth dwarf, very 
vigorous, many runners; foliage very dark green, leaves thick, 
very distinct; fruits not ripe until June twenty-seventh, bright 
red, very superior flavor ; too late to receive pollen. 

James Vick, P.— Wintered well; growth stocky, many runners ; 

foliage, dark green, free from rust; sets a wonderful crop of 
- fruits, but matures very few; does best on heavy clay in this 
section. 
Jersey Queen, Imp.— Wintered well; growth vigorous, many 
runners ; foliage, light green, rusts very bad; fairly productive ; 
late; fruits light scarlet, roundish conical, usually large when 
well fertilized, soft; quality, No. 1. 

Jessie, Pi Wintered fair; growth vigorous, many runners; 
foliage, light green, slightly rusted; not productive; early and a 
few large fruits, balance poor; fruits round, rich deep crimson, 
soit, sweet flavor; No. 2. 

Jewell, Imp.— Wintered fair; growth vigorous, but very few 
runners; foliage dark green, free from rust; not productive; 
season medium ; fruits oblong, deep scarlet, showy, average large, 
firm; quality, No. I. 

- Jumbo, P.— Claimed by some to be identical with Cumberland; 

wintered fine; growth vigorous, many runners; foliage, dark 
ereen, slightly rusted; fairly productive; season medium ; 
fruits obtuse conical, pale scarlet, usually large, soft; quality, 
No. 2. 

Kentucky, Bisexual.— Wintered fair; growth rank,makes many run- 
ners ; foliage light green, held well up, rusts badly; late ; moderately 
productive ; fruits conical, clear scarlet, medium size, soft, No. 2. 

Legal Tender, Imp.— Wiutered fair; growth rank, many run- 
ners; foliage, light green, slightly rusted; early; productive; 
- fruits oblong, large fruits flattened on sides, bright scarlet, showy, 
usually large, soft, very sweet, devoid of acid; No. 1. 

Lennig White, P.— Wintered fair; growth vigorous, many run- 
ners; foliage, dark green, slightly rusted; late; unproductive, but 
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a good pollen plant as fertilizer; fruits roundish, light red, small, 
fine flavor, soft; No. 3. 


Longfellow, P.— Wintered well; growth not very vigorous, 


many runners; foliage dark green; fairly productive; season 
medium ; fruits long, tapering, dark scarlet, usually epee firm ; 
No. 2 its 

ae Imp.— Wintered well; growth vigorous, few runners ; 
foliage, light green, slightly rusted; medium season; enormously 
productive; fruits round, beautiful, dark scarlet, every berry 


large; one of the most showy varieties when in fruit, but rot | : 


very quickly after being rained on. 


Louisa, Imp.—Wintered well; growth very vigorous; foliage, | 
dark green, slightly rusted; season medium; enormously pro- 


ductive ; fruits regular, conical, glossy scarlet; resémbles Lida, 
but better flavor; same fault in wet weather. 

Mammoth, P.— Wintered fair; growth rank, many runners ; 
foliage light green, badly rusted; very productive; season late ; 
fruits flattened, rounding in some specimens, good scarlet, usually 
large, soft; No. 1. 

Manchester, Imp.— Wintered well; growth vigorous, many run- 
ners; foliage dark green, rusts very bad; productive; fruits 

shiehtly oblong, often round, light scarlet, from medium to small, 
firm, subacid ; No. 2. 


May King, P.— Wintered well; growth vigorous, many runners — 


foliage light green, free from rust; early; productive; fruits 
almost round, light red, medium large through season, firm; No.1; 
a fine table berry, but too light color for market. 

Miami, Imp.— Wintered fine; growth medium, many runners; 
foliage, dark green, slightly rusted; productive; late; fruits oblong, 
dark scarlet, showy, medium large, soft; quality, No. 1. 

Middlefield, Imp., Augurs No. 70.— Wintered fine; growth rank, 
many runners; foliage, dark green, free from rust; productive ; 
season medium; fruits conical, slightly flattened on some. speci- 


mens, glossy scarlet, very showy, large through season, firm ; No. bs 


one of the good ones of recent introduction. 

Mrs. Garfield, P.— Wintered fair; growth, weak ; many runners ; 
foliage, light green, rusts very had: unproductive; plants lack 
vigor; fruits conical, glossy scarlet, soft; No. 2. 


Mt. Vernon, P.— Wintered fair; growth, vigorous; few runners; 


foliage, light green, slightly rusted; not very productive; season, 
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medium; fruits obtuse conical, bright scarlet, medium size, soft; 
quality, No. 1. | 

New Dominion, P.— Wintered fine; growth, vigorous, many 
runners ; foliage, dark green, rusts slightly; productive ; season, 
late; fruits obtuse, conical, light scarlet, showy, large through 
bearing, soft; No. 2; looks like an improved Manchester. 

Ohio, Imp.— Wintered poorly ; growth, vigorous, few runners} 
foliage, light green, slightly rusted; not productive ; season, late ; 
fruits conical, flattened on sides of large specimens, bright scarlet, 
from medium large, to small, rather firm, but scalds badly; sour,; 
No. 2. 

Old Ironclad, P.— Wintered fine; growth, vigorous, many run- 
ners ; foliage, dark green, free from rust; usually quite productive}; 
fruit-stems weak ; should be mulched to keep fruits clean; fruits 
conical, good scarlet, firm. No. 2; a good variety to plant with 
pistillate kinds, as it is well supplied with pollen. 

Ontario, P.— Wintered well ; erowth, vigorous ; many runners; 
foliage, large, dark green, free from rust; habit and fruits same 


~~“as Sharpless, but proved slightly more productive. 


._ Parry, P.—Wintered poor; growth, medium, many runners; 
foliage, light green, badly rusted ; unproductive ; season, medium ; 
fruits obtuse conic, light glossy scarlet, large, soft; No. 2. 

Piper Seedling, P.— Wintered well; growth, rank, many run- 
ners; foliage, light green, free from rust; productive; season, 
medium ; fruits conical, deep red, almost black when fully ripe, 
firm; No. 1, rich flavor. 

Primo, Bisexual.— Wintered poor; growth, vigorous, many 
runners; foliage, dark green, slightly rusted; productive ; late; 
fruits obtuse conic, light scarlet, medium sized, firm, No. 2. 

Prince of Berries, Bisexual.— Wintered well; growth, vigorous; 
few runners; foliage, light green, free from rust; shy bearer; late; 
fruits medium size, round, flattened on end, rich dark red, firm 
and of exquisite flavor, 

Pine Apple, P.—Wintered poorly ; growth vigorous, many run- 
ners; foliage, light green, free from rust; late; unproductive; 
fruits, dark scarlet, from round to conical, small, soft; No. 2. 

Sharpless, P.— Wintered well; growth, rank, many runners ; foli- 
age, large; freefrom rust; productive; late; fruits of the largest size, 
irregular in shape, usually flattened on sides, tips usually green 
- when ripe, soft when fully ripe; No. 2; a most satisfactory sort. 
3943 
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Summit, Imp.— Wintered poor ; growth medium, manyrunners; 


foliage, dark green, slightly rusted; did not have a chance to do 
any thing, as it was very weak in spring. 

Souv. De Bossuet, Bisexual.— Wintered well; growth vigorous, 
many runners ; foliage, dark green, free from rust; unproductive ; 
season medium; fruits nearly round, dark scarlet, usually small, 
soft; No. 2; a French berry of slight hautboy flavor. 

Woodruff, No. 1, P.— Wintered fine; growth stocky, many 
runners; foliage, dark green, slightly rusted; very productive ;: 
medium season; fruits very much misshaped, with hard core, firm; 
No. 3. 

Warfield, No. 1, Imp.— Wintered poor; growth poor, many 
runners ; foliage, dark green, slightly rusted ; not very productive 
this year; early; fruits conical, showy, scarlet, soft; quality, No. 2. 

Wilson, P.— Wintered fairly; growth weak, many runners; 
foliage, light green, rusts badly ; has been one of the best, but 
about run out in this section; considered one of the best for 
eanning. 

New seedling, P. (from Leonard).— Wintered well ; growth very 
rank, very many runners; foliage deep green, very large, slightly 
rusted; productive; early; fruits conical, dark glossy scarlet, 
large, firm; No. 2; will prove a good berry. 

Seedling from William Lyons, Imp.— Wintered fair; growth 
vigorous, many runners; foliage dark green, slightly rusted; 
productive; season medium; fruits from round to conical, deep 
scarlet, usually large, firm, flavor pronounced; No. 2. 

In addition. to. the described varieties, we have had sent to us 
this year the following-named varieties : 


Coleman’s No. 1. Viola. 

Felton. Smith’s No. 7. 
Gandy. Mt. Vernon. 
Monmouth. 3 Windsor Chief. 
Stayman’s No. 1. Captain Jack. 
Stayman’s No. 2. Hinman. 

Lady Rusk. Scarlet Queen. 
Long John. Minneola. 

Russell’s Advance. Fragaria Virginiana. 
loud. 


These have all made a fine growth, and we hope to be able to | 
give a good report on them next year. 
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On SeEnEectinc Potten PLANTS FoR CROSSING THE STRAWBERRY. 


It would seem that there is a field for careful study in making 
_ crosses or originating new varieties. One finds an early variety 
of fine flavor but a poor yielder, and often the first thought is to 
supply it with pollen from a more productive one, even if much 
later, hoping to transmit at once the productiveness of one to the 
earliness and quality of the other. Or fruits are chosen here and 
there from a patch containing several varieties, and the chances 
taken that they will produce something better than the original. 

We have had growing on the Station grounds the last two years 
1,000 seedlings, many of them crosses, and of that number but 
twenty have been saved as showing any indications of being 
superior to the varieties of which they are seedlings. But in the 
study of them, several valuable hints have been learned, which 
will be taken advantage of when occasion offers. In the following 
table will be found the variation in the different crosses, as 
well as those seedlings frdm fruits that were not artificially 
crossed. | 

It would appear that a variety as vigorous, and as well supplied 
with pollen, as the Sharpless would be more potent to carry its 
pollen than one of the habit of Lennig White, which, although a 
good grower, has but few blossoms and but little pollen. But as 


the reverse has been a fact in this case, it would seem that in . 


improving a very late pistillate variety of rugged habits and fine 
flavor, but blooming after all the staminate varieties had mainly 
ripened their fruit, it would be of great advantage to know and 
use a pollen variety most likely to perpetuate itself in the blossom 


while the other characteristics of the seedling follow the strong 


growth and fine flavor of the pistillate plant. 
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ORIGIN. 


Cumberland fertilized with Wilson ..i3. ..csc0c. ice. cece cue 
Crescent fertilized ‘Lennig’s White .:.2...0.5205...2 cence cee 
Crescent fortilizedsSharplessatkan cc. covisticaosnc wdc cee ceeeuen 
Npadiitvecw tisons, Pb. yk ees ts oes ce ede ee Pec Aied ecatted Ho, om 
Seedling Daniel Boone, Imp....... Se edi Wc sehen abet ae We ee 
Secdling Orescentis Limp conc tce cee acter. oeiee Gee am oea een eee 
Seedling Sharpless, A Soe eee Apia MABE PC em Cre eee bee ote 
Seedling Lecalk Longer bmp: saat eo a ee es eee aeons 
Seedling Golden Doeflandes.6.) Arcos eo ee Te es 
Noeedline J ames) ViCKs= Pree aes ces ee a retaiee 
Soeodlina Mrs Garflald P= casas ere Cee eee ee 
Ssedline. Charles Downing, Poetics eee ee eee 
Seeditar Old brovelady Pret, Seti ck  Soee  aee ee 
Seedling Manchester; lmp 232 2so Fs isk. Got ne rues cae eee eee 
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DESCRIPTIVE NOTES ON AND TABLE OF YIELD OF 


RASPBERRIES. 


® 
The remarks on strawbérries hold good in regard to raspberries, 
as they were planted at different times through the season, and 


did not all have th3 same start. 
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RASPBERRIES. aes a == a a $a 
Q a) Fea, Ean 
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AAR Sir ces ce cis edocs swe April 17| June 1/|July 8/July 10j| July 23 41 
Brandywine ..............-. April 17| June 14| July 6) July 12) July 23 12 
Caroline aac ness amex v esis April 17 | May 29}July 1/)July 3/{| July = 24 72 
Champlain.......s8....6..-| April 17|-May -301 July - 14 July~ 28) Julveeoe 38 
Crimson Beauty ........... April 17} June 3/{|July 9{|July 12/ July = 20 10 
Crystal White.............. April’ 17 |-May 30)July .1}July 84 July 26 23 
Cutnpertie sev sokew cs bocca April} 16} June 7) July. 8.41 July = 10u aay ees 
gD va Us etry ep ab esti ae Aa a eae April 17| May 31/!July 31July 5)|July 238 32 
Golden Queen.............. April 15| May 30/July 8/|July 10} July 31 108 
An Selccies ees ees April 17| May 30 July 1} July 8| July 23 21 
Lost Rubies ................ April 19| June 5|July 5/July 10; July 23 17 
Macomber’s No. 2.......... April _15°}'May 29 |- July . 1-pduly . 10°;\4fuly 31 51 
Marl boro 2c iinet secei tees. April 16| May 28/| June 28! July  3/July 23 16 
Meredith Queen ........... April 17} June. 7| July 9| July. 12:)-Jualy (31 46 
Miller’s Ro Hien: Re ote Min April 18| June 7/|July 5!July 10} July. 31 33 
pat Late vdvcwacedncwecees. | ADI 319 | May 314 June.- 284. July cher 53 
Rbsteel ts pcesedbaserecveet ADIL 20 1 June. 6.1 July 10) July.) Gh ae ee 55 
OPANTE Ce. oe April 17| May 30; July 1/|July 8{|July 23 Py 
Philadelphia eb nes wees cae April 19| May 29/| July 56/|July 8/|July 31 84 
PINON, sete ee cet eas April 17| May 31) July 5} July 10} July 23 12 
Banodcas yee: is sae April 19 | May 22/| June 26/| July 13); July 18 27 
RedOr....c.5..ceeccssscececes| April. 20} May 31/4 July ©3831 July- 9) diver 44 
OL ANGO tte. oe oe owes April 16! May 29/ July 5/July 9/|July 29 25 
UD ATORS yc wit teas lai pin leas April 18| June 3/ July 8/July 12|July 31 40° 
Silver Queen............... April -18| June 3/;July 3/July 9/|July 024 34 
BT OOP teee cert ce aes Boece bs April 18/June 6{|July 6/July 12/|July 31 34 
Thomson’s Early Pride...| April 19| May 30/June 28/| July 3/] July 31 35 
Thomson’s Early Prolific . April 19} June 61; Jualy 14July ~1)} July” 29 66 
EWEN OF Si coe ch Solace be Vas April 15; May 29/July 3/July 9/{July 29 33 
| AE SE AS Se NP I RS ER a A ST YE POP SE SE Pa I ES 
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Ada. — Similar to Gregg in many respects; growth rank; 
foliage, deep green; canes large, light green, with delicate bloom ; 
color of fruits showy black ; average large. 

Brandywine or Thwack.— Growth vigorous, stocky ; foliage, rich 
dark green, suckers freely; fruit dark red, strong flavor, good 
shipper. 

Crystal White-—Growth vigorous; foliage, deep green; fruits 
light lemon, easily stains and becomes worthless for market; the - 
flavor very rich in ripe fruits. 

Philadelphia.— Growth very vigorous; foliage, dark green; 
canes rather tender for this climate ; fruits dark crimson, soft. 

Naom.— Growth vigorous, few suckers; foliage, dark green; 
canes have but few laterals and with but few thorns; fruits light 
red, firm; medium late. 

rice — Growth of canes vigorous but dwarf; foliage, dark 
green, tips of canes lighter; fruits orange, slight age flavor, no 
improvement on Golden Queen or Carolina. 

Macomber’s No. 2.— Growth vigorous ; foliage, dark green, bear- 
ing wood and new canes same in color, light green with thin 
bloom, thorns numerous and stiff; fruits when fully ripe resem- 
bles Blackcap, but with a faint raspberry flavor. 

Pomona.— Growth vigorous, dwarf ; foliage, rich glossy green. 

Carolina. — Growth vigorous, erect, suckers freely; foliage, 
deep green; few thorns; very productive, hardy and of fine 
flavor, but too soft for shipment; seems to be a failure in some 
sections. 

Champlain.— Growth very vigorous; foliage, rich green; bear- 
ing canes; often have bark split and curl; numerous small thorns ; 
young leaves very much wrinkled ; has proved quite productive 
on one year set canes. 

Crimson Beauty. Growth not very vigorous; bore but few 
fruits the past season; those large and of fine appearance ; quite 
firm. ; 

Cuthbert.— Growth, vigorous, erect; foliage, deep green; fruits, 
large, conical, dull crimson when fully ripe, firm and sweet; a 
good market or home berry. 

Erie.— Growth, vigorous; foliage, dark green ; fruits, medium 
size, color of Philadelphia; productive and bears a fair crop on 
young canes in fall. 
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Golden Queen.—Growth very vigorous; foliage, dark green; 
fruits, fine shade of yellow that takes well in market, of good 
size, firm and of exquisite flavor; outyielded all others on our 
grounds this year, two to one; supposed to be a seedling of 
Cuthbert. | 

Hansell.— Growth not very vigorous ; claimed to ee the earliest 
red raspberry, but was only medium season here ; fruits of medium 
size, bright red, and firm; not as productive as some that have 
proved as early. 

Lost Rubies.—Growth very vigorous, suckers freely; foliage, 
deep green; fruits resemble Naomi in some respects; liable to 
winter-kill. . 

Marlboro.— Very early ; growth of last year’s canes weak but 
well fruited, new growth strong, tips of canes bright red; fruits 
bright scarlet, sweet, of good size. 

Meredith Queen.— Growth of canes vigorous, bearing canes dark 
brown, new growth purplish green, tips red, suckers freely; pro- 
ductive ; fruits soft, of good flavor, when ripe reddish salmon. 

Miler’s Woodland.— Growth weak, suckers freely ; bearing canes 
brown, small thorns; fruits of medium size, bright crimson and 
firm ; quite productive. , 

Montclair.— Growth vigorous; foliage, dark green ; bearing canes 
dark brown, new growth vigorous, leaves very much wrinkled, 
suckers freely; early; very productive; fruits of good size, dark 
erlmson, almost too dark for a good market variety. 

Rancocas.— Growth weak and dwarf, suckers freely ; foliage, pale 
green; very early and productive and ripens in short season ; 
fruits good size and firm. 

Reder.— Growth very vigorous; suckers freely; foliage, large, 
rich green leaves; very productive of pale red fruits; quality — 
fair, but crumbles badly. 

Reliance.— Growth vigorous; foliage, deep green; fruits need 
like Philadelphia. 

Shaffer’s Colossal. Red.— Growth very rank, does not sucker, but 


roots from tips. A good home berry and now in demand as a ~ 


canning berry. An enormous yielder of large fruits. Extremely 
hardy. Berries, too dull a color for market. 

Superb.—Growth vigorous; foliage, light green; fruits late, 
stands wet season well; firm; subacid; very dark for market. 
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Thompson Early Pride.— Growth very vigorous, suckers freely} 
foliage, dark green; early; productive ; fruits clear red; firm. 

Thompson's Early Prolific— Growth vigorous, canes stocky, 
suckers freely ; foliage, dark green ; fruits a little larger than the 
foregoing, firm and produced abundantly. 

Turner.— Growth vigorous; foliage, deep green, tipped with 
brown ; productive ; fruits ee scarlet, hairy, soft, with high 
flavor. 


CURRANTS. 

Baldwin’s Black. Glorie des Sablons. 
Black English. London Red. 

lack Naples. Prince Albert. 
Champion Black. | Red Dutch. 
Crandall. Red Fiowering. 
Lee’s Black Prolific. Seedling White. 
Ogden’s Black Grape. Versailles. 

Prince of Waler. | | Victoria. 

Saunders, No. 1. White Dutch. 
Saunders, No. 2. White Grape. 
Cherry. Champion. 


Fay’s Prolific. 


The above varieties of currants were planted in the spring of 
1888. As noted in remarks on small fruits, they have, with few 
exceptions, done well, and will be in bearing sufficient for tests 
next year. A number of them have been reported on in previous - 
years, but have been continued to. afford a comparison with newer 
ones. The data gathered from them this summer contain the 
spring condition, appearance of leaves and growth through 
summer. As very few of them blossomed, and as these held but 
few fruits, it has been thought best to omit the fruit description 
until the future. 

BLACKBERRIES. 


The plantation of blackberries set in spring of 1888, consisted 
of the following varieties. Those marked thus * were unable to 
survive the check of transplanting and the unusual extremes of 

the following winter, and have been replaced by others of the 
game variety this year : 


312 REPORT OF THE ACTING HORTICULTURIST OF THE 


Agawam. Stone’s Hardy. 
Ancient Britton.* Taylor’s Prolific. 
Cyrstal White. Wachusett.* 
Dorchester.* Wilson’s Early. 
Early Cluster.* Wilson’s Junior. 
Early Harvest.* Barnard. 
Evergreen. Thompson’s Early Mammoth. 
Kittatinny. (Dew- berries.) 
Lawton.* Bartells. 
Minnewaska.* Lucretia. 
Snyder. Mammoth. 


Stayman’s EKarly.* 


This has been an extremely favorable summer for the growth 
of these plants, and without an extraordinarily cold winter they 
will be in fine condition for testing in 1890. : 


GOOSEBERRIES. 
Crown Bob. Mountain Seedling. Wellington’s Glory. 
Crystal. Pale Red. Whitesmith. 
Downing. Payallup Mammoth. New Gooseberry. 
Houghton. Smiths. Pearl. 
‘Industry. Triumph. 


Crown Bob.— Growth stocky; fruits large to a very large, red 
streaked with green in ripe specimens, little bloom, oval to 
oblong, superior flavor, hairy. 

Crystal.— Growth medium tall; fruits light green, oval, 
subacid. : 

Downing.— Growth vigorous; prolific; fruits large, whitish 
green, soft, juicy and fine flavor; a good market variety. _ 

Houghton.— Growth vigorous; plants low and stocky; fruits 
pale red, smooth skin, flesh tender. 

Industry.— Growth very vigorous; an enormous bearer of large, 
oval, dark red fruits of rich flavor. 

Mountain Seedling.— Growth slender, branches liable to split in 
high winds; fruits oblong, green, streaked with red when ripe, 
good flavor. 

Pale Red.— Resembles Houghton except habit of growth, which 
is more vigorous; fruits smaller, but is claimed to be a better 
bearer. 


ee 
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Smiths.— Growth good; fruits small, very sweet. 

Wellington’s Glory.— Growth vigorous; fruits oval, yellowish 
green, large, subacid. 

W haitesmith.— Growth vigorous ; fruits very large, round, trans- 
parent, distinctly veined, very sweet. 

Pearl_— Growth vigorous; resembles Downing, except fruits 
are, larger. 

BEANS, PEAS, AND CORN. 
BEANS. ; 

The following table gives the results of observations made 

during this season upon several varieties of beans under 


cultivation : ; 
40 
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DeEscRIPTIVE Notes: BusH BRANs. 


Alexander Black Waax.— Plant fifteen inches high ; foliage, light 
green; flowers, pale pink; pods usually borne singly; stem 
recurved at apex, four to four and one-half inches long, yellowish 
white, somewhat wrinkled when fit for string bean. 

Cylinder. Black Wax (Syn. Cylinder Ivory Pod).— Plant twelve 
inches high; foliage, very light green; flowers small, purple ; pods 
usually borne singly, strongly recurved, four inches long, pale 
yellow, wrinkled when string bean; beans deep black, long. 

Dwarf Carolina.— Plants ten inches high ; foliage, deep glaucous 
~ green; flowers very small, white, borne on erect pods as many as 
twelve, flat, short. 

Date Wax.— Plants fifteen inches high; foliage, light green ; 
flowers pale pink ; pods often in pairs, slightly recurved, from five 
and one-half to six inches long, smooth, very light yellow when 
string bean; beans long, slightly bowed, dun color. 

Early Golden-eyed Wax.— Height of plant fifteen inches; color 
lively green; flowers white, small; pods usually single, strongly 
recurved, four to five inches long, smooth, golden yellow; beans 
medium size, white eye splashed with dull yellow; identical with 
Yellow-eye Golden Wax. 

Hverlasting.— Plants ten inches high; foliage, dark green ; 
flowers, pale pink; pods borne singly, strongly recurved at apex, 
three to four inches long, very much wrinkled ; beans long, brown 
spotted, with dark red. . 

Flageolet Scarlet Wax.— Plant fifteen inches high ; foliage, light 
green; flowers, pink; pods borne singly, sharply recurved, five 
to six inches long, wavy, golden*yellow; beans, long, somewhat 
bowed ; dull scarlet, 

Flageolet Violet Wax.—Habit of growth same as above ; bois, 
dull violet and brown. 

Kidney Cranberry.— Plant two and a half to three feet ; should 

be bushed ; foliage, lively green; flowers, white, pink tint; pods 
borne singly, flat, very much wrinkled, five to six inches long ; 
beans, white, splashed with dull red, long and thick, 

Prolific German Wax.— Plant twelve inches high ; foliage, deep 
green ; flowers, light purple; pods usually borne singly, strongly 
recurved, three and a half to four inches long, smooth, golden 
yellow; beans, medium size, blue-black, white eye. 
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Thorburn’s Pride of Newtown.— Plant, fifteen to eighteen inches 
high; foliage, rich green; flowers, pale pink ; pods borne singly, 
straight, five to six inches long; beans, long, slightly bowed, dun 
color, very much like Date Wax. 

Wardwell’s New Kidney Wax.— Height of plant eighteen inches ; 
foliage, light green; flowers pure white; pods borne singly, recurved, 
crescent shape, five to seven inches, smooth, golden yellow; beans 
long, slightly bowed, white eye, splashed with dull purple. 

White Wonder.—Twenty to twenty-four inches high; foliage, 
deep green; flowers pure white; pods borne in pairs, straight, 
four to four and a half inches long; beans white, round. 

Yosemite Mammoth Wax.— Height ten inches ; foliage, dark green ; » 
flowers purple; pods often in pairs, very much recurved, often 
crescent, much swollen when beans are ripe; beans five to six 
inches long, golden yellow. 

Yellow-eye Golden Wax.— Habit of growth, yield and opouen 
identical with Early Golden-eyed Wax (Greg.). 

New Bean (Hatt.).— Claimed to be as fine in flavor as Lima; 
height, two and a half to three feet, should be bushed; foliage, very 
dark green; flowers white; pods borne usually in pairs, flat, cres- 
cent; beans large, half eth pure white. 

Bec Tsce Wax.— Height two and a half feet, inclined to run, 
should have pole; foliage, light green; flowers white; beans white, 
half round, thick. : 

No. 1 New (Alex.).— Height of plant eighteen inches ; foliage, 
light green ; pods borne singly, slightly recurved at apex, four to 
four and a half inches long. | 

China Red Eye.— Height of plant fifteen inches ; foliage light 
green ; flowers white ; pods usually single, half long; beans long, 
white, eye splashed with dull red. 

Mohawk.— Height of plant eighteen inches; foliage, rich dark 
green ; flowers light blue; pods borne singly, recurved; beans 
long crescent, dull purple, splashed with white. 

Dwarf Mt. d Or.— Height of plant six to eight inches; foliage, 
very light green; flowers light purple; pods usually in pairs ; 
beans oblong, short, purplish black. 

White Wax.— Dwarf, eight inches high; foliage, light green; 
flowers white ; pods four to six on peduncle, golden when string ; 
beans medium sizé, white. , 
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Cylinder Ivory Pod.— Height of plant fourteen inches ; foliage, 
light green; flowers small, purple ; pods usually single, strongly - 
recurved, three and a half to four inches long, pale yellow when 
string bean; beans long, deep black; identical with Cylinder 
Black Wax (Hen.). 

Dwarf Lima (N., B. & G. Co.).— Height of plant eighteen inches 
to three feet, should be bushed ; foliage, deep green, leaves same 
as bush beans; flowers white; pods borne from singly to four, 
flat, slightly recurved, five to six inches long. 

Kumerles Dwarf Lima.— Height of plant ten to twelve inches ; 
foliage marbled green, true Lima leaf; flowers very small, white ; 
beans large, thick, meaty, a little larger than Dreer’s Improved, 
but more of old Lima shape; season late, not ripe when picked 
October second. 

New Bush Lima.— Height of plant ten to twelve inches ; foliage 
rich green; flowers very small, white; beans very small, but few 
ripe when harvested October second; seems to be identical with 

Dwarf Carolina. | 
; Brans — Lima. 

Early Jersey Lima.— Height eight to ten feet; foliage, light 
green; flowers small, white; beans large, flat, showy, matured 
most of crop at harvest, October first. 

Karly Morning Lima.— Height of plant eight to ten feet; foli- 
aye, light green; flowers small, white; smaller than Early Jersey 
and not ripe at harvest, October first. 

Giant Red Wax.— Height ten to twelve feet; foliage, light 
green, leaf same as bush bean; flowers yellowish white; pods 
mottled; beans short, thick, bright red; too late to ripen this 
season. 

New Golden Andalusian Wax.— Height eight feet; foliage, dark 
green, leaf same as bush bean; pods usually in pairs, long; beans 

half round, very thick ; late. 

- Ehode Island Crease Back.— Height of plant ten feet; foliage, 
dark green, leaf same as bush bean; pods half long; beans long, 
thick, white, thickly spotted and veined with drab. 

fiuby of Erfurt.— Plants made a very weak growth and became 
diseased early in the season; flowers light pink; pods borne 
singly, slightly recurved, three to four inches long, ruby color; 
beans kidney shaped, dull white, veined with purple. 
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PRAS. 


A description of three of the newer varieties of peas is as follows: 

Bergen Fleetwing— An early smooth pea; quality fair; plant 
three feet high; foliage, ight green; pods usually borne singly, 
two to two and a half inches long, lighter green than foliage; 
productive. . 

Carter’s Anticipation. A late wrinkled variety, large and of 


very fine’flavor; medium productive ; plant three to four feet high, 


_ light green splashed with white; pods usually in pairs, long, flat; 
resembles very closely American Beauty. 


Summit. Height of plant three feet; foliage light green; pods’ 
usually borne singly, straight, from two to two and a half inches 


long, slightly wrinkled; peas small, smooth; enormously productive. 
The following table presents the comparative observations made 
in the field, of the different varieties grown: 


~~ 
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DESCRIPTIVE NOTES ON CoRN. . 


Chicago Market,— Early; dwarf, four feet high; ears five inches 
long, twelve-rowed, kernels large ; quality, No. 3. 

Durkee Sweet.— Early; dwarf, three and a half to four feet high; 
ears eight inches long, kernels large; quality, No. 1. 

Honey Sweet.— Early ; five and a half to six feet high; ears 
eight inches long, large kernel; stalks dark red; leaves tinged 
with same. 

Livingston's Gold Coin.— Late ; seven and a half to eight feet 
high; ears nine to ten inches long, fourteen to sixteen-rowed ; 
lemon yellow when about to glaze ; quality, No. 2. 

New Queen.— Very early; dwarf, four feet high; ears five to 
six inches, eight-rowed, kernels large; stalks, reddish tinge; 
quality, No. 2. 

Perry's Hybrid.— Early ; five to five and a half feet high; ears 
eight inches long, kernal large, well set, ten-rowed. : 
The results of observation of the different varieties of corn 
grown are presented in the following table : 7 











3 : 2 
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POTATOES. 
A TrEst oF VARIETIES. 


The following table will show the yield of the several varieties 
from an equal amount of seed, one pound being used except when 
noted ; and the yield given in pounds. The seed was cut to make 
twenty pieces, and two pieces planted in each hill, making ten hills 
of every variety. To make the conditions similar, parts of two 
plats were used, 292 feet of H. and 287 of I plats, complete fertilizer 
being used at the rate of 200 pounds per acre. It was the inten- 
tion to harvest the different varieties when ripe, but as the potato 
blight made its appearance early in July, it was thought best to 
leave the early varieties to be harvested with the late ones, in 
order to determine their rot resisting qualities, and although the 
accompanying table gives the per cent of decay of each variety it 
does not follow that the ratio would be maintained for a series of 
years, even if the conditions were identical. It is claimed that 
tubers that have been exposed to the disease should not be 


as planted, as the germs may be present without developing any 
visible characters. But this season shows that although tubers 
~ may have been exposed to the influence of the rot it does not 


follow that they are affected. In the case of Bliss’ Triumph, a 
variety grown with eighty others at the Vermont Station in 1888, 


~ it being the only variety that was badly affected, while tubers of 


that variety sent to this station from there this spring, developed 
plants that were among the very few that resisted the mildew, 


although the conditions were perfect for its fullest development. 
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A Trial OF SWEET PoTaToEs. 
Tubers of the sweet potato were planted in a hot-bed a the 


sets transplanted on May thirteenth and twentieth. -The ground ~ 


in whichthey were planted lay to the south, and, although contain- 


ing but little sand, is a light soil. Ridges of mellow soil were thrown ~ 
up to the height of from twenty-four to thirty inches, the sets 


planted on the top of the ridges, at a distance of fifteen inches apart, 
and, although the season has not been favorable, they have 
exceeded our expectations, and proved beyond a doubt, that a 
paying crop of this excellent vegetable may be raised in this 
section. The failures in the past seems to have been that the sets 
have been shipped from the south and arrived in a wilted condi- 
tion and planted, whether the conditions were favorable or not. 
Anyone can raise their own sets by making a hot-bed about the 
middle of April, and when the heat has receded to 70° or 
75° F., cover the manure with three or four inches of good garden 
soil. Place the tubers on the soil, setting them down well, then 
cover about one-half inch above the tubers with light soil, leaf 
mulch, decayed hops or wood dirt, wet the bed well and cover 
with sash. No attention need be given, except to air them, until 
the young sprouts appear. They should then be watered as often 


as needed, and should be of good size to set in from fifteen 


to twenty days. By care in pulling the sets there can be three 


crops of them taken from the same seed. They should be planted 
either before or after a shower, given good attention, and especially 
on light soil, they can be grown in paying quantities 
DESCRIPTION OF VARIETIES. 
Southern Queen.—A large white variety, early and of good flavor. 


Spanish Red.—Large; dull pink and red; late, medium quality. — . 


Yellow Nansemond.— Long, slim; yellow; season medium ; 











quality good. | 
fied Nansemond.—The same as the foregoing exoatel in color, ~ 
CARROTS. 
Seed First 
i pipe Planted. | yeretation. ser 2g ie: 
Hang Wiltshire 26 Sn 5 cic ode eleanl beaie eae April 18 | May 10 | October 10 — 
Paris POrGg gr. ii corse caes eee age Vill.........; April 18 | May = 9 | October 10 


Ae 
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Giant Wiltshire-—From twelve to sixteen inches long, eight to 


ten inches in circumference; yellow with reddish cast; usually 
very symmetrical, grows with the upper one-fourth out of the 


ground, 


Paris Forecing.—Three to five inches long, five to six inches in 
circumference, usually pronged and split; pinkish red; not a 


-. good keeper. 


DESCRIPTION OF THE NEWER TOMATOES. 


Tres Hative d Plaine Terre (Vil.)— A French variety of recent 
introduction. Growth, vigorous; leaves, finely cut; fruits bright 
red, spherical, flattened at apex; smooth, medium, large; seven 
to nine cells; very solid; fruits usually have a short piece of stem 
on, when detached ; very productive. | 

Haines’ No. 64 (N., B. & G. Co.).— Growth, rank; foliage, dark 


green; fruits bright red and symmetrical, of medium size, four te 


seven-celled, well filled with seeds, solid. 
Horsford’s Prelude (Rawson).— Growth, weak; scant leafage; 
fruits irregular, from round to long, bright red, uniformly small, 


~smooth, four-celled, many seeds, soft. 


Lorillard.— Growth, very vigorous, but stocky ; foliage, dark 
green ; fruits round, flattened on end, usually five-celled ; meat 
solid, fine flavor. 

MeCullom’s Hybrid (Vick).— Growth, vigorous; foliage, dark 


_ green; fruits bright red, round, flattened on end, smooth, very 


solid, ripens evenly, good quality ; late this year, but claimed by 
introducers to be early. 

The following table presents the observations made during the 
season upon the different varieties under cultivation : 


REPORT OF THE ACTING HORTICULTURIST OF THE 


328 









































ee i eue> Mendy i Pe PS eee eR a ae men | Mone saath Bh gn. Manretie Spee CY 
CFT ia qsngny | st euner | FI ART | 02 qoreyy | ** trees HOOTTIRTT Hage Moea eaters ae veces eee seer se seeescwesens weeeee JO9}UNJOA 
CFL ZI. ysnsny | ot oune | Fr ABIL | 0z yoreyy fcr [crete ester sees tees esse cence ees treteesss* DLIGA ,[]TA00g 

“ost LT ysnsny | gs oung | #1 ABT | 0% yoreyy jo reeterere pay jescereree essere AMPS A et Se naes puUBloAglg IepIserg 
6ST 9% ysnsny | 212 eunp | Fr AR | 02 OR | el Ro (<e bare ty oe SRR ee Rad mee ee ule IoquIy MON 
9¢T 'e ysnsny | ¢z eung | FI Avy | 0% yoreyy [crc BBG, [ce cees tsetse sees cesses seee ee eee eee es SY A Ee aqwig Avg Mon 
6cI (9%  ysngny | #1 ounp | FE ABN | 06 yoreyy foo 5) 0 eee PMGSY s,mopngoy 

* TOL | 8% ysnsny | Lz eune | FI Avy | 0% Voaenees so Vp eft Maar i] ssitee ses neyo s dense vs pee aaa erate stone ee Sie de s/ean ore Ramiele swans pIv[[TI0'T 
GFL | cL 4snany | 8st eunr | FI ABI | 0% Ware ees ae OU eee sisleie'e Wuaueratatalets Daisielale ele aig/< WOTOo}IOg 8,W0ySSUTALT 
9F1 | eI  ysnsny | st eune | #1 Avy | 02 youu [teeth tet WAY [treet rte tice testes ne ne ee ceee scenes ee cees solpeg Jo Suny 
OST | LI ysnsny 8G eune FL ACW 0% qoavyt coerce seceese eee u0eH Ce meee ee eeree sence sesesererereesessrereeues Sosy aod puvysT 
T¥1 | 8 qsnsny | LT ounger | FI ABI | 02 YOUR fit teercess: ‘MOSMEY [Tooter art ps Biot ie-a4ee.vnee tnt aeer sonar tes IMOIEIO HT 
TFL | 8 ysnsny | LT oun | FIT ABI | 0% Oru [retest ees se cece [ee seceeereceees ceeeeees secce reese secceeesceceses s279*s-TNIOUST 
9SI /¢%  qsngny | st oun | FI ARTY | 06 yore jt 00D Pea ON fo SAO tec oe eves wane ey we pea 79 ‘ON Soureyy - 
9S 8% qsusny gL eune | $1 ABI 0% yore yl | eee ese eee seevcees I0UL eee ee sere sees ceces So eta cre 2 ee BOOUL) wEpjoy 
SFT | St ysnany lt ISnSnNy | FL ART 10% Yoaeyy ccc Soo) = go ee Keine Ma atieens ec uoldweyy Juv 
LG | IG ysnsny 8 eune aa ACTH 0% oie yl eee ere wsresrereseces qig Se er ee ee oe | aco e cee ess ee ee i yVINOj NY 
CFI 6 JSsNnSny | CT euner | FL Avy | 0% YOUByY |r sess eee ThA ae tcoeaee ara aeee stttersecereeeesse-QTI9 7 OUIRIG.P OAV SOL], 
"BUIMOS | | ‘ thes 


New York AGRICULTURAL EXPERIMENT STATION. 8329 


A TEST OF TOMATO SEED. 


An experiment started in 1883, to note the influence of seed 
from ripe and green fruits of the tomato, has been carried on to 
date. ie 

The results each year being the same, the seed from green fruits 
producing plants of impaired vigor, but earlier to ripen fruits, 
_ which are small but abundant. The earliness seems to be caused 
by the scant foliage being but little ‘obstruction to the sunlight, 
~ the fruits being exposed at all times. It may be that some of our 
medium late varieties, as Mikado or Dwarf Champion, plants with 
coarse heavy foliage, might be made considerable earlier by trim- 
ming out the foliage or by training on some cheap kind of trellis. 

It has been said that the black rot of the tomato appears to 
flourish most on the more vigorous plants, and the same observa- 
tions may apply as to the late ripening of the most vigorous, 7. e., 
the heavy foliage being a bar to the sunlight. The soil remains 
damp, which in very warm weather may make very favorable con- 
_ ditions for the development and spread of the disease germs. The 

subject will receive attention in the future. 

In a test made this year of large and small fruits from the same 
plant of tomato, to ascertain the difference in productiveness, size 
and earliness, it was found that the seed from small fruits produced 
_ plants of but medium vigor and productiveness, but very early, 
- and as large fruits as the plants from large fruits. The latter were 
more vigorous and productive, and ten days later to ripen fruits. 

42 
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CABBAGES AND CAULIFLOWERS. 
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The following tables present the comparative results obtained 
in our tests of several varieties of cabbage and cauliflower: 














| |g 
| | g 
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CABBAGE. dj | 4 
ae ine 
} Poe | mM 
circ kt | 3 
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Co) | ® 
TR RM 
Henderson’s Autumn | 
or aan -aess| Hen..... April 23 
Hard Heading........ | Greg...) April” 238 
Improved Stone Head | 
Red Dutch .......... Thor....| April 23 
Joseph Mason........ Greg..... April 28 
Late Flat Dutch...... Hallock) April 23 
Midsummer Savoy... Hen..... April 23 
Banter... oss .-. 5. | Greg...., April 23 
Wick’s Long Island / ; 
SEU Cr sess se oe¥eesss- | Hallock) April 23 
/ / 
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59 | Oet.44:26-| 





» Harvested. 


59 | Oct. 


59 | Oct. 
59 | Oct. 


59 Oct. 
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59 | Oct. 
59 | Oct. 


59 | Oct. 
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The cauliflowers raised from seed sent us by H. A. March, 
_ Fidalgo, Washington, are interesting in showing that as good 
crops can be raised from home-grown seed as from imported, and 
itis said that seed grown in Washington can be sold for one-half 
what foreign seed cost to import. 


LETTUCE. 


The following table gives the observations made upon several 
varieties of lettuce grown the past season: 





























SAR RAE ies 1 
BERTI ands od eas o's vps ce vss Sta.......| April 18 | May 6| May 27 | Pe eek 
Everlasting ..........-.....e2 esos) Everett../ April 18 | May 6! May 29); Aug 21 
Golden Ball*............c..0.0080. N..B.&G.| April 18 | May 6 May 21 Re Sp 
PIOMPICCRIANG...,c.cesecsecceecsss»| Hunt... | April 18| May 4; May 31) Aug. 19 
Market Gardener’s Private Stock) Thor. vee April 18| May 4] May 27/| Aug. 23 











* Not in seed when pulled up. 


INSECTS, INSECTICIDES AND FUNGICIDES. 


Injurious insects have not been as destructive to small fruits 
and vegetables this year as in the past, the continued rains of the 
early summer being, in my mind, one of the leading factors in 
diminishing their numbers. 

The cucumber beetle made its appearance early in the season, 
and its ravages were quite extensive, causing a complete failure of 
the early-sown squash and pumpkins, the frequent showers wash- 
ing off any and all applications as they were made. Lime, plaster 
and a mixture of plaster with London purple or Paris green were 
used at different times, but did not remain on the foliage a suffi- 
cient length of time to be eaten by the beetle. 

- The potato bugs were hand-picked until the young brood were 

hatched, after which London purple and water was twice applied, 
at the rate of six ounces to fifty gallons of water. This not being 
satisfactory, one application of Paris green in solution, four ounces. 
to fifty gallons of water, was found sufficient. 

The currant worm succumbed to from one to three applications 
of hellebore in water, one teaspoonful of hellebore to one gallon 
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of water, using a Nixon pump and nozzle, the flexible rubber hose 
enabling one to thoroughly wet the under surface of the leaves. © 
The advantages of using hellebore in water are economy, and the 
ability to distribute to all parts of the plant, also to apply it at 
any time, whereas by the old method of dusting the poison on, 
there was a large waste, and it was necessary to apply it while the 
dew was on, or to wet the foliage in order to hold it long enough 
to be consumed by the insects. Currant bushes that were top- 
dressed with iron filings in 1888, as a repellant of currant worms 
were the first to become infested by them, and they were very 
numerous before they were discovered on other bushes. 

_A potato beetle, found in a hot-bed on the Station grounds, 
infested with its parasite, Uropoda Americana (Riley), was placed 
in a glass tube and ten other beetles added. The tube was kept 
in a warm room, and examined at intervals. In four days six of 
the ten had a few of the parasites attached to them, but the 
original beetle had lost many more than had obtained a hold of 
- the others, the remainder being in the tube apparently lifeless. 
In two weeks after, the parasites were all dead, and a few of the 
beetles. | : 

Professor Lintner* says that after the parasite becomes detached 
from the beetle it soon dies, not being able easily to regain its 
position. As the parasite is found in most cases on beetles in 
hot-beds, it will be an interesting study to undertake the culture — 
of them, but it is very doubtful if they can be increased in suffi- 
cient numbers to be of any practical value. } 

The spraying with potassium sulphide for mildew of the goose- 
berry has been continued this season with still more assured 


success. On May seventh, eight rows, each containing six plants, — he 


were operated on, four plants of each being sprayed, two of each 
being left for checks. The solution was one-half ounce potassium - 
sulphide to one gallon of water, applied with a Nixon pump and — 
nozzle. At this time the plants were entirely free from mildew. 
The second application was made May fifteenth, when the check 
plants showed slight signs of mildew. Again on the third of 
June they were sprayed, when the check plants were badly 


affected and continued so through the season, while those that . 


were sprayed retained their usual vigor and bore smooth, clean 


*Cultivator and Country Gentleman, June 13, 1888, p. 456. 
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- fruit. To make a further trial, a row of Seedling Industry was 
taken containing thirty-five plants, each alternate plant being 
sprayed, and, although the plants were very close together, the 
sprayed ones could be easily distinguished from either end. — 
Considering the cheapness of the remedy, the potassium sulphide 

in a cheap form costing about twenty-five cents per pound and 
one pound making thirty-two gallons of mixture, it would seem 
as if the culture of gooseberries might be made profitable again. 


A DISEASE OF THE HOLLYHOCK. 


In the latter part of May, there was found on the grounds of 
one of our leading nurserymen, hollyhocks infested with a disease 
new to this section. Samples were sent to Professor W. G. Far- 
low, Cambridge, Mass.; Professor W. R. Dudley, Cornell Uni- 
versity, and Professor C. H. Peck, Albany, N. Y., all of whom 
pronounced it the true hollyhock blight (Piccmia malvacearum). 
_ Professor Farlow records its appearance in this country in 1886, 
and its introduction traced to seeds impurted from Europe, in. 
which country it made its appearance between 1870 and 1875, and 
spread to such an extent that in many places the cultivation of 
the hollyhock was for a time abandoned. 

The seed from which the affected plants were grown in the 
aforesaid nurseries, was bought of a seed firm who, presumably, 
imported direct from some point in Europe. ‘The disease 
attacked the plants on the Station grounds that were grown from 
seed raised here, and as we are at least one-fourth of a mile from 
those in the nurseries, it is difficult to tell whence it came, unless 
the spores of the fungus were carried by the wind. ‘The only 
efficacious remedy known is the total destruction of the plant by 
burning. Professor Peck suggested the application of Bordeaux 
mixture or any of the fungicides used against grape fungi. There 
has been tried at the Station the mixture used for gooseberry 
- mildew, sulphide of potassium, and a solution of one-fourth of a 
pound of salt to two gallons of water, but with no marked success. 
Tt is to be hoped that a remedy may be discovered for this 
disease, as the loss of this stately garden favorite would be felt 
the world over. : 
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TEST OF PLANT PROTECTOR. 


The Station received in the spring of 1889 from Sherman & 
Crouch, Sidney, N. Y., a patent plant protector, a very simple 
affair made of four flat stakes sharpened at one end, with;prepared 
cloth tacked on the sides and top and two thin pieces of wood to 
fit between the stakes when open to keep the protector rigid. 
They are of great utility in protecting plants of the cucurbit class 
from the ravages of insects, the larger size also for protecting 
early tomatoes, ege plants, etc, and if they can be furnished at 
prices that will enable market gardeners to use them, they should 
come into general use. 
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REPORT OF THE ACTING POMOLOGIST.* 


The work reported covers the time between April 1 and Novem- 
ber 1, 1889, and has been for the most part a continuation of that 
already commenced in the testing of new fruits (as outlined in 
Bulletin No. 15 of the Station, sent out in 1888, and referred to in 
the report of the horticulturist for the same year), and work 
tending toward the improvement of the orchards. This, with the 
other routine work performed, has left little time for experimental 
work. | 

The work reported is divided as follows : 

Care and improvement of the orchard. 

Notes on fruits. 

Lists of varieties. 

Spraying the orchards with insecticides. 

Spraying with fungicides. 

Plums eaten by the curculio. 

The aphidex, spraying with clear kerosene and emulsion. 

Seed selection, with notes on vegetation. 


ORCHARDS. 


The apple orchards were thoroughly pruned during the month 
of April. Although more or less pruning has been done in the 
orchards in each year since the establishment of the Station, very 
many superfluous limbs were still left, especially so in the old 
orchard, interfering with the free use of the teams in cutting and 
drawing the hay, and other necessary work with teams. These 
limbs were removed and the tops thinned out to admit the sun 
and air to the fruit. The young orchard has been largely top- 
worked to new varieties and older ones deemed worthy of trial, 
commencing in 1886 and continuing in 1888-89. The tops of 
these were also thinned out, and the cross limbs and those affect- 
ing the symmetry of the trees removed. The trunks of all were 


* G. W. Churchill 
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vy pases 


then Roraped: temoving the old bark, and then washed with a 
solution of whale oil'soap and carbolic acid. The soap was placed 
in a large kettle filled with water, and boiled until the whole was 
thoroughly emulsified. After cooling, it was diluted with water, 
the acid.added, and the wash was then applied .to the trunks of 
the trees and largest branches with old whitewash brushes. 
This improved the appearance of the trees, and doubtless 
destroyed many eggs and the larva of insect pests hidden under 
the rough bark and in the crevices of the trees. 


PEAR. 


The pear trees were not shortened in the tops, and only such 
limbs removed as were growing across the trees. or in cases where — 
the tops were thought to be growing too compact for a perfect 
maturity of the fruit. 


Pium, Pracu, APRICOT AND NECTARINE. 


Half of the growth of the previous year was cut off and the 
cross limbs taken out. By the shortening in of the tops, the tree 
is nade to grow more compact, and it is thought it will also bring 


the bearing surface nearer the body of the tree by causing fruit 


buds to form nearer the base of the limbs, thereby lessening the 
danger of the limbs breaking down when burdened with fruit. 


FERTILIZERS APPLIED. 


The apple orchards have been in grass since the spring of 1883, 
and a cropof hay cut every year with the exception of 1885, when 
the old orchard was summer fallowed to destroy the wild parsnip 
and other weeds. The following spring it was sown with oats 
and again seeded. A crop of hay has been cut each year since. — 
But very little fertilizer was applied during this time, and that in © 
the form of'commercial phosphates, the grass, no doubt, receiving | 
the main benefit, to the detriment of the trees and fruit. pe; 

The pear, plum, peach, and orchards of miscellaneous fruits 
have been kept in cultivation. Small fruits and garden crops have 
been grown between the rows of fruit trees. These have received 
manures of different kinds and in varying quantities, so it is impos- 
sible to give any idea as to the amount. 

The past season all have received a dressing of Canada hard- 


wood ashes applied at the rate of one ton to the acre, exceptin 
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one case where cow manure mixed with sawdust from the experi- 
ment cow stakle was substituted between two rows of apple trees. 

In addition to this, the test apple orchard has received an appli- 
cation of tankage from the cisterns in the manure platform, con- 
taining the urine and wash from the experiment cow stables and 
piggery, but was found on analysis to be so dilute that probably 
little benefit will be derived from it, but it is proposed to continue 
the applications, as more liquid will be available during the winter, 
containing less water. 


NOTES ON FRUITS. 
APPLES. °* 


The trees top-worked in 1883 have continued to make a vigor- 
ous growth. Nearly all blossomed and gave promise of a good 
crop. <A large percentage of them have borne some fruit, but in 
nearly all cases of such an inferior quality that it is impossible 
to judge of their merits or to make any comparison of the rela- 
tive value of the varieties. The following, comprising a very 
- small number of the varieties, have produced a large crop of fine 
fruit : 


Keswick Codlin. Small’s Admirable. 
Ben Davis. Duchess. 
Lord Suffield. Tetofsky. 


We will not attempt an explanation of these facts, or advance 
a theory as to the probable cause, but many questions are 
suggested which we mean to take into account in the future care 
and study of the trees. 


PEARS. 


The Kieffer pear is the only one in addition to the varieties 
reported on last year that has borne a crop of ‘fruit worthy of 
mention. The cions were top-grafted in 1883 on a seedling stock. 
Specimens of fruit have been gathered from it for two seasons 
past, and this year a half bushel of very fine fruit was picked 
from the tree on October ninth. 

_ The fruit was of good size and free from injury of insects or 
fungi. When ripened it was very handsome in appearance, 
- coloring to a bright golden yellow with a red. cheek where 
exposed to the sun, quality very inferior. But with its many 
strong points, vigor of tree, earliness of bearing, and freedom from 
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injury to fruit by disease or insects, it may become popular in 
the markets as a canning pear. And this, we think, is all that can 
be expected, as it seems unwise to place a pear of such qualities 
on sale as a dessert fruit. 

The following varieties of pears have been killed by the pear 
blight: André Desportes, Beurre de l’Assumption, Duhamel du 
Moncean, Henri Desportes, Hoosic Madame André Leroy, Presi- 
dent Mas and St. Crispin. 


PEACHES AND APRICOTS. 


The peach trees have made a very vigorous growth during the 
season of 1889, but of the varieties under comparative test none 
have borne fruit. Of the apricots a number of the varieties were 
found to be partially dead in the spring, the bark and wood was 
blackened, the greater discoloration showing in the north and 
west sides of the trees. They were carefully examined for traces 
of the borer, but as none could be found nor signs of any other 
injuries that could have caused their death, it was attributed to 
the effects of the winter. There is one circumstance in the life of 
the trees that would seem to make this possible even in a winter 
as mild as that of 1888. The ground had been heavily manured 
with farm-yard manure, stimulating the trees to an abnormal 
erowth, and when winter set in, the young wood was not suf- 
ficiently hardened to withstand the winter. The following varieties 
have been killed as described above: 


De Coulange. Canino Grosso. 65 
Black. Hemskirke. 

Breda. Peach. 

Early Golden. Red Muscatine. 
Kaisha. ' Shipleys. 

Moorpark. Tuskey. 

Orange. 


Some of the varieties left blossomed but failed to set fruit. 


GRAPES. 


The vines reported on were set from 1882 to 1887. The crop of 
fruit the present season has been small in all cases. No vine on 
the Station grounds has borne a full crop, some old varieties that 
are known to be productive not bearing at all, or if so, very 
imperfect fruit. This was mainly due to the unfavorable season, 
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the cold, wet weather at the time of blossoming destroying in part 
the effect of the pollen. As aresult the bunches were not properly 
filled out, making it impossible to describe the size or the shape 
of the bunches. The vines with but few exceptions have made a 
vigorous growth during the season, and while the vines and fruit 
in many of the vineyard sections of the State have been injured by 
fungus diseases, our vines at the Station have suffered but little. 
‘The downy mildew attacked a few of them, causing but slight 
damage to the fruit. The table annexed gives the data collected 
for the season. 


¥ 
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Tue Test GRAPE VINEYARD. 


The vines of which this vineyard is composed were set out in 
the spring of 1888. The board of control in the same season 
decided on a site for the new barn and cattle-yards, including in 
the area the ground occupied by the vines. This necessitated 
their removal early in the fall before the leaves had fallen and 
while the wood was green on many of the vines. Every effort was 
made to save the varieties by taking green wood cuttings for 
starting in the green-houses, and later hard wood for ordinary, prop- 
agation. But with allthe precautions taken a few varieties were 
entirely lost, while of many others only one vine has been pre- 
served, and it is estimated that all received a check equal to a 
season’s growth. None have borne fruit the present season. 

In the following table the length of the season’s growth is given 
with notes on the comparative health and vigor of the vines: 
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_GRaPpE— DATE AS TO GROWTH AND VIGOR. 





LENGTH OF GROWTH. 





Condition of vine. 





Feet. Inches. 

SRMTMRMEO IN CS. ce a cnsweCwiavy boob es a SUE Pe Vigorous, no mildew. 
ES fae ware Te wh a's acl cicnen'e soos 3 2| Vigorous, no mildew. 
ee et Cees cauic ss cue 3 7 | Vigorous, no mildew. 
MREUPINSAMER CS ai ehs = x os wv ons seinen cass sees 3 5 | Vigorous, no mildew. 
ROOM TING 1G. 52 cca vucacctsakesvss 1 4 | Vigorous, no mildew. 
PRP Ge cies ¢ ada vhuce'e dUaioea's 00 o's 1S RE Some rust on leaves. 
MONOMERIC Ske So sléaaa otis pevassevc sci 1 3 | Appears vigorous. 
RCTS Cis vnc cic cecccanccvcnteace> 1 2 | Appears vigorous. 
MIRO NOOO Sree. coaccacccacsdaees 3 8 | Very vigorous. 
RRs a viciecalne shiv sva vee facet 5 3 | Very vigorous. 
Dini. 5) eee ee 2 8 Vigorous. 
MPP Aas tle wa'5.cke sels vive ck ava’ 2 3 | Vigorous. 
Se PEERED hele yh. c cvisia viasbecic' fice cl as] avcvececcee 8 | Badly rusted. 
to ee pe bay ae ean Traces of mildew. 
0 ae 2 10 | Vigorous. 
MM oe ois ool cis, ciuie, Shs etc Dake eno S oe eke Seis No growth to speak of. 
OME ile Ws Siete se gin necaw¥ banca: 1 8 | Vigorous. 
PATER ATL DOE wads Vo0desencuets cass 1 8 | Very vigorous. 
SR Cac SK Sits ns cadiedae Ss {ovis ts bess « .seeeeeee. | No growth to speak of. 
PRE OU Se Sa 3s ss deine ove cctde sens 2 2 | Vigorous. 
SRP IIE bcd dees. sh awes'on co voses’ 6 3 6 | Very vigorous. 
PPAR IPULOS NY oon oi San oiicivnstey sev cies 1 1 | Some rust. 
Elvibach......... De doers Makedes «niece PS eae ee Very vigorous. 
ORME TER ees near wlo.s svn ciacyeis & 9's so ie > oes BGs Sol neeck Very vigorous. 
tL ad: Sear beeen ete eseeceeeerereeneees 1 10 | Vigorous. 
BRM eat ge cate 4 i's sav easing. d cine os.ee 4 4 | Very vigorous.’ 
PT CRE i eat hn hicin td v-c sy hn bic Sa eho ab oo cess 8 | Very weak. 
MGSO W eRe bah. «dae ch mane oaee dee''s 3 6 | Vigorous, some rust. 
SPO MME MNEs oS oN vs oeU8 coded en ese» 2 1 | Vigorous, some rust. 
PRBERM OLS Es 20 Gig kb daens 62 cbh neve sc 3 7 | Vigorous. 
Grenis Golden .......2.....e.e.seeee: 6 Very vigorous. 
ERROR ele Wee Ops 55.00 uk% vg mae wv ees 4 9 | Vigorous. 
UT Ceca eevee se kcecdeeneveed ss Rt ee Vigorous. 
Seis aly a's vnun ois «a-cle bedelec veasie 1 10 | Weak. 
ON ees ii Cae Sat Uece oka dee’ Laie c val eee Just alive. 

Oh Ee i 4 2| Vigorous. 
Marion coe DoS Soe eee 4 10 | Vigorous. 
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GrapE— DaTE as TO GRowrH anp Vicor — (Concluded). 
LENGTH OF GROWTH. 
Em RE) XRT TE Condition of vine. 
‘ Feet. Inches. 
MEGRAASOLE A Sty in Vth eitda eae Sete eisai ie OTL ES Very vigorous. 
Maxata whey: craic. [2 fsa re Seine Pet seen a 3 | Weak 
Merrimng rcs ius aos ees foe 1 5 Appears healthy. 
MOtGrny Anse 2,c-ch apse Ba ee ais ait Cot hlgetichs 6 | Weak. 
NEO=FPOIGSU NG Ao. oka Poke ho yea chee s 1 8 | Appears healthy. 
Monteflore i0..:...0:ese eds By ate 2 7 | Vigorous. 
Moore’s Diamond... 0. a0 os cca ee s 2 11 | Vigorous. 
INGCLAT Oc. odel see bes sete adem Rage ree 2 4 | Vigorous. 
INGE sk cee isn mc ree eeet hs Hecke tees 3 6 | Vigorous. : 
No. 15 (Stayman and Black). ....... 4 10 | Very vigorous. 
Northern Muscadin................5. 2 4 | Broken off, very strong’cane. 
PILAR contd ves ptide ccOe setcce Ctedes tae 5 3 | Very vigorous. 
Pearl : ‘ 3 6 | Vigorous. 
Parts coker atecties settee sk yees 3 5 | Vigorous. as 
Poughkeepsie <3: eiaseoee eee eee 1 3 | Weak. : 
Brontablectee sti s ka beeen eee eee 5 8 | Very vigorous. . as 
Red Bad, wigs. ers es 4 Be ae 3 7 | Vigorous. 
ed Bar look = teste eee 4 3 | Vigorous. 
Rogers’ No.44 .......... eA MeL YT 5 10 | Very vigorous. ar 
BOROTS INO: BD aces cccass Pekesves sucess a re ey Vigorous. 
Rog ers <Nor aa jee. cee. pes ncu verge hoe 5 | Vigorous. ay 
Rogers’ N6: 98 \sva ds anctig ee acens 2 - 4 | Slender canes. pt 
Borers Nor ad assets ae ee een 3 8 | Vigorous. 
Rogers” Nos 14, oi5 Feo ee. cen Ol Fea. ct aeees Very vigorous. 
Rowers’ No. 13.55.45 .didecnss teens wewas But Ciadande tak Vigorous. 
Rogers’ NOON CRE actos aexeiad rise 3 6 | Vigorous. 
BROLIN 2 Fe as ginten a boa ale cee we we 2 7 | Traces of mildew. 
PLOSQOO SAceth vi sis eas ven epeagun es hte 2 6 | Vigorous. 
Buster KN aay seas: Ste 4 4 | Vigorous. 
Rutland ...... ua SOG eT SG Rog tink ened 1 2 | Fairly vigorous. 
DIAN dards c: tie bsvs sec sesh ener 2 2 | Vigorous. 
Stayryan’s NOs 19:5 a eS es 8 oe] oe een Ren | eek a ea Just alive. em ; 
GLO GTA DBs ies ciceca rset tity daaseyly 1 2 | Vigorous. : 
ELON DY tip sag sain dng PON eae et ae ee eee 11 | Fairly vigorous. ‘ 
RBURT or esana ay au hee ee Tes 1 8 | Vigorous. ? 
a 


- Blood Red. 
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LIST OF VARIETIES PLACED UNDER TRIAL PREVIOUS TO 1889. 


APPLE. 
Alexander. Fanny. 
Amasia. Fallawater. 
Arctic. Fall Pippin. 
August: Fall Wine. 
Aunt Ginnie. Flora. 
Bailey Sweet. Gideon. 
Baldwin. Gideon Sweet. 
Ben Davis. Golden Medal. 
- Benoni. Golden Russet. 


Blenheim Pippin. 


Brownlee’s Russet. 
Carolina June. 
Canada Reinette. 
Canada Baldwin. 
‘Chicago. 

Chenango. 

Clark. 

Cogswell. 

Colvert. 

Cooper’s Market. 
Cox’s Pomona. 
Dartmouth. 

Delaware Winter. 
Delaware Red Winter. 
Dickinson. 

Dominie. 

Downing’s Winter Maiden’s Blush. 
Duke of Devonshire. 
Dumelow’s Seedling. 
Early Colton. 

Early Harvest. 
Early Ripe. 

Early Strawberry. 
Ella. * 
Esopus Spitzenburgh. 
Ewalt. . 


~ Excelsior. 


Fameuse. 


Golden Sweet. 


Gravenstein. 


Gracie. 

Green Newtown Pippin. 
Grimes Golden. 
Haas or Fall Queen. 
Hartford Rose. 
Haskell Sweet. 
Holland Pippin. 
Hubbardston. 
Hurlbut. 

Indian. 

Jacobs’ Winter Sweet. 
Jefferis. 

Jersey Sweeting. 
Jonathan. 

Keswick Codlin 
Lady Apple. 

Lady Henniker. 
Lady Sweet. 
Landon. 

Lankford. 

Late Duchess. 

Low. 

Lord Nelson. 

Lord Suffield. 
Magog Red Streak. 
Maiden’s Blush. 
Mann. 

Martha. 
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McIntosh Red. 
McMahan White. 
Melon. 

Menagere. 

Milding. 

Milligen. 

Missouri. 

Monmouth Pippin. 
Montreal Pippin. 
Montreal Beauty. 
Mosher Sweeting. 
Mother. 

Munson’s Sweet. 

No. 1 Sweet (Gideon). 
No. 2 Sweet (Gideon). 
No. 3 Sweet (Gideon). 
No. 30 (Gideon). 
Nodhead. 


North Western Greening. 


Northern Spy. 
Occident. 

Ohio Beauty. 
Ohio Pippin. 
‘Oldenburg. 
Ontario. 

Palmer Greening. 
Paul’s Imperial. 
Peach. 

Peck’s Pleasant. 
Peter No. 6. 
Pewaukee. 

Picta Stricta. . 
Pomme Grisse. 
Pound Sweet. 
Primate. 
Princess Louise. 
Pumpkin Russet. 
Pumpkin Sweet. 
Rambo. 

Rawle’s Janet. 
Red Astrachan. 
Red Bietigheimer. 


Red Canada. 

Red Russet. 
Reinette a feuille d’Aucuba. 
Rhode Island Greening. 
Reinette de Caux. 
Rome Beauty. 
Roxbury Russet. 
Salome. 
Sankermanky. 
Schiawasse Beauty. 
Scott’s Winter. 
September. 

Small’s Admirable. 
Smith’s Cider. 

Sops of Wine. 
Stark. 

Stump. 

St. Lawrence. 
Summer Rose. 
Sutton Beauty. 
Swaar. 

Sweet Bough. 
Talman’s Sweet. 
Tetofsky. 

Tobias Apple. 
Tobias Black. 
Tobias Pippin. 
Tompkins’ King. 
Tuft’s. 

Twenty Ounce. 
Vandevere. 

Van Wyck. - 
Victoria Sweet. 
Wagener. 
Walbridge. 
Washington Strawberry. 
Wealthy. 

Westfield Seek-No-Further. 
White Pippin. 
William’s Favorite. 
Winesap. 


_ Winter Queen. 
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Wolf River. — 
Yellow Bellflower. 
Yellow Forest. 


Annarnoe. 

Antonooskoe. 

Aport Oriental. 

Arabian, No. 184. 
Astravaskoe. 

Autumn Streaked, No. 9. 
Babusschino, No. 469. 
Belborodooskoe. 

Belle de Boskoop. 
Berkoff. 

Bogdanoff. 

Borsdorf, No. 341. 
Charlottenthaler, No. 342. 
Cut Wine, No. 210. 

- Count Orloff. 

English Pippin, No. 507. 
Enormous, No. 398. 
Glass Green, No. 187. 
Golden White, No. 978. 
Grand Duke Constantine. 
Grand Sultan. 

Groskoe Selenke Gruner. 
Heidvon, No. 164. 

- Howard’s Aport. 

Juicy Cream Tartar, No. 563. 


Coral. 

Currant. 

Hyslop. 

Large Red Siberian. 
Marengo. ; 
Minnesota. 


Angouleme. 
Anjou. 
Anna Nelis. 
Ansault. 


Yellow Transparent. 
York Imperial. 


RUSSIAN. 


. Kalkidouskoe. 


CRAB 


Karabowka. 

Landsberger Reinette. 
Longfield, No. 161. 
Melonen, No. 568. 

No. 7 (Gideon). 

No. 21, Vorenesh. 

Prolific Sweeting, No. 351. 
Rash des Venskoe, No. 477. 
Raspberry, No. 288. 

Red Transparent. 

Repka. 

Restchestwenskoe. 
Romenskoe, No. 599. 

St. Peters, No. 372. 
Sevitzer, No. 304. 

Smelling Apple, No. 264. 
Sugar Barbel, No. 368. 
Summer Red Calville, No. 182. 
Titouka. : 
Titus of Vorensh. 

White Pigeon, No. 317. 
Workaroe. 

Zarskischip. 

Zolotetorreff, No. 275. 


APPLE. 


Oblong. 

Red Siberian. 

Transcendent. 

Whitney’s Seedling Siberian. 
Yellow Siberian. ; 


PEAR. 


Bartlett. 


Beacon. 


~ Belle Lucrative. 


Beurre de l Assumption. 
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Bordeaux. 

Bosc. 

Boussack. 
Brandywine. 
Brignais. 
Brockworth Park. 
Buffum. 
Clairgeau. 
Clapp’s Favorite. 
Comet. ; 
Comice. 


Congress (Souvenir de Congress). 


Craig. 

Dana’s Hovey. 

De Lamartine. 
Dearborn. 
Directeur Alphand. 
Dr. Hoskins. 

Dr. Reeder. 

Easter Beurre. 
Fortune Boisselet. 
Fondante de Bihorel. 
Frederic Clapp. 
Gans. 

Gansel’s Seckel. 
Giffard. 

Goodale. 

Grand Isle. 
Howell. 

Jacques Molet. 
Jones Seedling. 


Bezi de la Motte. 


Crassane Bergamotte. 


Moscow, No. 4. 
Peffer, No. 3. 
No. 122. 

No. 345. 

No. 347. 

No. 358. 
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Josephine of Malines. 
Jules Bivort. 

Keiffer. 

Lawson. 


Lawrence. 


Le Conte. 

Little Gem. 
Manning's Elizabeth. 
Madame Appert. 
Madame Millet. 
Madame Treyve. 
Marie Benoist. 
Marshall. 

Maurice Desportes. 
Mount Vernon. 
Osband’s Summer. 
Pitmaston Duchesse. 
Pound. 

Raymond de Montlaur. 
Refreshing. 

Rutter. 

Secke]. 

Sheldon. 

Souvenir d’Esperen. 
Summer Doyenne. 
Superfin. 

Theresa Appert. 
Tyson. 

Urbaniste. 

Van Cott. 

Winter Nelis. 


Varieties. 


No. 392. 
No. 396. 
No. 418. 
No. 489. 
No. 506. 
No. 513. 
No. 520. 
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PLUM. 
Bavay’s Green Gage. Miner. 
Belle de September. Monroe. 
Botan. Moore’s Arctic. 
Bradshaw. Niagara. 
Bryanston’s Gage. Newman. 
Burbank. Ogden. 
Coe’s Golden Drop. Oullin’s Golden. 
Copper. Orange. _ 
Czav. Peter’s Yellow Gage. 


De Caradeuc. 
Duane’s Purple. — 
Harly Orange Prune. 
French Damson. 
General Hand. 
German Prune. 
Golden Gage. 
Goliath. 


' Grand Duke. 


Green Gage. 

Guii. 

Hudson River. 

Hudson River Purple Egg. 

Huling’s Superb. 

Ickworth Imperatrice. 

Imperial Gage. 

Improved Green Gage, or Tobias 
Gage. 

Italian Prune. 

Jefferson. 

Kingston. 

La Fayette. 

Lombard. 

~Lucombe’s Nonesuch. 

Mariana. 

McLaughlin. 


Middleburg. 
Russian 


Arab, No. 1. 
Arab, No. 2. 
Arab, No. 3. 
Communia. 
~ De Soto. 


Pond’s Seedling. 

Prince Englebert. 

Prune d’Agen. 

Prunus Simoni. 
Quackenboss. 

Robinson. 

Royal Native. — ~f 

Saint Lawrence. 

Satsuma. 

Seedling of Mariana, No. 1. 
Seedling of Mariana, No. 2. 


' Shipper’s Pride. 


Shropshire Damsen. 
Smith’s Orleans. 
Speckled Gage. 
Stanton. 
Strawberry. 
Transparent. 
Union Purple. 
Victoria. 
Wangenheim. 
Washington. 
Weaver. 

Wild Goose. 
Yellow Egg. 
Yellow Gage. 


Varieties. 
Hungarian. 
Merunka. 
Rollingstone. 
Wolf. 
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Arch Duke. 
Brandywine Gem. 
Bigarreau. 

Black Eagle. 
Black Tartarian. 
Catskill. 


Cleveland’s Bigarreau. 


Downer’s Late. 
Early Purple. 
‘Florence. 

Governor Wood. 
Kentish. 

Late Duke. 

Leib. 

Lithaner’s Weichsel. 
Louis Phillippe. - 


Alberge Yellow. 
Alexandra. 
Amsden. 
Beatrice. 
Brevoort. 

Chair’s Choice. 
Cooledge’s Favorite. 
Conkling. 
Crawford’s Early. 
Crawford’s Late. 
Crockett’s. White. 
Druid Hill. 

Early Silver. 
Early York. 
Foster. 

Garfield. 
Goshawk. 

.Hale’s Early. 
Haine’s Karly. 
Hill’s Chili. 
Kenrick’s Heath. 
Lady Ingold. 
Large Harly York. 


CHERRY. 


Luelling. 

Lutovka. 

May Duke. 
Montmorency Large Fruited. 
Montmorency Ordinaire. 
Morello (English) 
Murdock’s Bigarreau. 
Napoleon Bigarreau. 
Reine Hortense. 
Rostraver Bigarreau. 
Schmidt’s Bigarreau. 
Sparhawk’s Honey. 
White Caroon. 

Wragg. 

Yellow Spanish. 


PEACH. 


Louise. 

Magdala. — 

Malta. 

Mrs. Brett. 

Moore’s Favorite. 
Mountain Rose. 
Myer’s Seedling. 
Nectarine. 

Oldmixon Clingstone. 
Oldmixon Freestone. 
Princess of Wales. 
Red Cheek Melocoton. 
Reeve’s Favorite. 
River’s Early York. 
Rosier. 

Royal George. 
Salway. 

Schumaker. 

Steven’s Rareripe. 
Saunders. 

Shanghai. 

Snow Peach. 

Stump the World. 
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Stevens’ Late. 
Surpasse Melocoton. 
Thurber. 

Wager. © 

Ward’s Late. 


Alexander. 
Alexis. 

Blenheim. 
Catharine. | 
Early Moorpark. 
Gibb. 


iin budd. 


Large Early. 


Large Harly Montgamet. 


Malcom’s Breda. 


Champion. 
D’Alger. 


De Constantinople. 


Boston. 
Downton. | 
Early Newington. 
Early Violet. 
Elruge. 

Lord Napier. 


Adirondack. 
Agawam. 
Aledo. 
Amber. — 
Amber Queen. . 
Ambrosia. 
Arnold’s No. 16. 
August Giant. 
Bacchus. 
Barry. 
Beagle. 
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Waterloo. 
Willetts. 
Wilder. 
Wheatland. 
Yellow St. John. 


APRICOT. 


Monthamet. 

New Large Early. 
Nicholas. 

Orange. 

Oullin’s Harly Peach. 
Purple. 

Royal. 

Sardinian. 

St. Ambroise. 


QUINCE. 


Rea. 
Winter Sweet. 


NECTARINE. 


Newton. _ 
Pitmaston Orange. 
River’s Orange. 
Spencer. 

Stanwick. 

Victoria. 


GRAPE. 


Black Eagle. 
Black Madeira. 
Brighton. 
Burnett. 
Catawba. 
Champion. 
Clevener. 


Olinton. 


Concord. — 
Cottage. 
Creveling. 
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Croton. 

Daisy. 
Delaware. 
Diana. 

Dracut Amber. 
Duchess. 

Early Market. 
Karly Victor. 
Eaton. 
Eldorado. 
Elsinburgh. 
Elvibach. 
Elvira. 

Etta. 

Empire State. 
Eumelan. 
Faith. 

Francis B. Hayes. 
Geertner. 
Geneva. 
Grayson. 
Green Mountain. 
Grein’s Golden. 
Governor Ireland. 
Hartford. 
Highland. 
Iona. 

Tsabella. 
Janesville. 
Jefferson. 
Jessica. 

Jewell. ° 

Lady. 


Lady Washington. 


Lindley. 
Little Blue. 
Mable. 
Marion. 
Massasoit. 
Maxatawney. 
Merrimac. 
Metterney. 


Monroe. 
Montefiore. 
Mills. 
Missouri Reissling. 
Mocre’s Diamond. 
Moore’s Early. 
Mary. 
Marvin’s Centennial. 
Nectar. 
Niagara. 
Noah. 
Norwood. 
Northern Muscadine. 
Norton. 

Olita. 

Oriental. 
Pearl. 

Perkins. 
Pocklington. 
Poughkeepsie. 
Prentiss. 
Profitable. 
Red Bird. 

Red Hage. 
Rochester. 
Rommel. 
Roscoe. 
Rustler. 
Rutland. 
Salem. 
Senasqua. 
Standard. 
Telegraph. 
Triumph. 
Ulster. 

Ulster Prolific. 
Vergennes. 
Wilder. 
Woodruff Red. 
Worden. 
Wyoming Red. 


* 


No. 1. 
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Seedlings not named. : 
From A. J. Caywood & Son: No. 50. 


No, 2. 

No. 3. 

No. 4. 

Rogers’ No 5. 
Rogers’ No. 13. 


From D. 8. Marvin: 


Rogers’ No. 24. 
Rogers’ No. 28. 
Rogers’ No. 32. 
Rogers’ No. 39. 
Rogers’ No. 44. 


LIST OF FRUIT VARIETIES ADDED TO THE TRIAL ORCHARD 


Amos Jackson. 
Andren Winter. 
Arkansas Black. 
Babbit. 
‘Benninger. 
Bright Water. 
Celestia. 
Clayton. 
Coffelt Beauty. 
Coons’ Red. 
Disharoom. 
Dr. Walker. 
Duncan. 
Edwards. 
Edwards Transparent. 
Elgin’s Pippin. 
Etowah. 
Everbearing. 


Everbearing (Ill. Imperial). 


“Falix. 
Family. 
Family Favorite. 
Ferdinand. 
Farris. 
Faust’s Rome Beauty. 
Hick’s Sweet. 
Jonathan of Buler. 
July Cluster. 


IN 1889. 


APPLE. 


Kansas Greening. 
Kittageskee. 
Laucinburgh. 
Longworth’s Red Winter. 
Loy. 

Magnolia. 
McKinley. 
Mammoth Black Twig. 
Moon. 

Marshall’s Red. | 
Nelson Sweet. 
Olive. 

Ornament de Table. 
Osceola. 

Parry White. 

Pear or Palmer. 
Pickard’s Reserve. 
Piper. 

Pride of Texas. 
Rhodes’ Orange. 
Rock Pippin. 
Scarlet Cranberry. 
Seedling Red Apple. 
Shackleford. 
Shaunon. 

Shark Apple. 
Spencer. 

Stanard. 
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Stuart’s Golden. 
Topp’s Favorite. 
Van Hoy’s No Core. 
Water. 

Wallace Howard. 


Cherry Red. 
Gibb. 
Looker Winter. 


Richland Winter Sweet. 


Arkansas Mammoth. 
Bartseckle. 
Chenilla. 

Ching Sand. 
Cincincis. 

Cocklin. 

Crow’s Choice. 
Downings. 

Early Harvest. 


Abundance. 

De Sota. 
Freestone Damson. 
Forest Garden. 
Forest Rose. 
Garfield. 

Golden Beauty. 
Hoag’s Seedling. 
Honey Drop. 
Kelsey. 

Kelsey’s Japan. 
Kent. 

Moreman. 


Black Mastodon. 
California Advance. 
Dyehouse. 

Early La Maurie. 


Western Beauty. 
White Doctor. 
White Zurdel. 
William Prince. 


CRAB APPLE. 


Sweet Russet. 

Telfer Sweet. 
Whitney, No. 20. 
Winter Golden Sweet. 


PEAR. 


Garber. 

Garber Hybrid. 
Idaho. 

Japan. 

Japan Gold Rust. 
Longworth, No. 1. 
Madam Von Seibold. 
Mikado. | 

Victor. 


PLUM. 
Ogon. 
Potawatamie. 
Poole’s Pride. 
Prairie Flower. 
Prunus Pissardi. 
Quaker. 
Robinson. 
Spaulding. 
Sweet Damson. 
Wayland. 
Wolf Free. 
World Beater. 


CHERRY. 


verbearing. 
Ostheimer. 
Ostheim. 
Purity. 
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PEACH. 


Caroline Beauty. 


Paul Boynton. 


Catherine Cling. Pendleton. 
Dr. McGill. - Picquet’s Late. 
Fox’s Seedling. Prize. 
Henrietta Landon. Walker’s Var-F ree. 
Millhisen. Wonderful. ‘ 
. APRICOT. 
Golden Russian. Skobeloff. 
QUINCE. 


Meeche’s Prolific. 


GRAPE. 
Alice. | Juno. 

Black Defiance. Magee. 

Cananicus. Mills. 

-Herald. Mary’s Favorite. 

Hercules. Mathilde. 

Hopican. No. 47, White. 

Isabella Seedling. Paradox Seedling, No. 502. 
Jennie May. Winchell. 


NativE WILD GRAPES OF THE UNITED STATES. 


_ This list includes many of the. native species of the United 
States, which have been planted to furnish material for experi- 
ments in grafting and cross-fertilization with our named varieties, 
as they may be suggested in the future. 


Vitis Aestivalis (Michx.). 
Vitis Arizonica (Engelm.). 
Vitis Berlandieri (Planchon). 
Vitis Candicans (Engelm.). 
Vitis Champini. 
Vitis Cinerea (Engelm.). 
Vitis Cordifolia (Michx.). 
Vitis Doaniana (Munson). 
Vitis Labrusca (of Mass.). 
Vitis Linsecomii (Texas Post Oak 
Grape). 


Vitis Munsoniana (Simpson). 
Vitis Monticola (Buckley). 
Vitis No. 32 Mills Co., Mont. 
Vitis Riparia (Michx.). 

Vitis Rutyndifolia (Michx.). 
Vitis Rubra (Michx.). 

Vitis Rupestris (Scheele). 
Vitis Solonis (Engelm.). 
Vitis Microsperma (Mun.). 
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SPRAYING THE ORCHARDS. | 
The past season has been in many respects very.favorable to 
the life of insects infesting the larger fruits, the warm open win- 
ter allowing the eggs and larva to mature with a small percentage 
of loss by freezing, while the cold wet weather of spring and 


early summer retarded the first brood of the codling moth 
and extended the successive broods beyond the season when | 


spraying can be done with a certainty of benefit. 

The curculio was also held in check during the cold wet 
weather, but seemed to redouble its ree to destroy the fruit 
later in the season. | 

The negative results obtained in the plum spraying experiments 
are, we think, in part explained by these facts. 

The apple orchards were all sprayed the present season, except 


a few trees left as checks, a part of these were some distance from — 


the main orchard and separated from it by one of the trial 
orchards of pear and plum trees, and by a railroad surveyed 
across a corner of the farm some years ago. 7 

Prior to the present year no applications had been made in the 
test orchard with insecticides as a spray, for the destruction of 


insect pests injurious to the fruit. In the old apple orchard a ~ 
number of trials had been made in different years, most of them 
to test the value of various poisons recommended for the purpose. 


Paris green and London purple were the only poisons that gave 
definite results. The orchards are thoroughly infested with the 
codling moth and cureulio. Also during the season conceded to 
be the best for the destruction of these pests, rain fell almost 
incessantly, making it impossible to keep poison on the fruit and 
leaves long enough to be of benefit. 

Spraying had to be continued at intervals as the weather would 
permit, making it impossible to spray the orchard in any number 
of consecutive days. The results obtained, however, show a 


paying percentage of benefit derived from the applications made ~ 


for the codling moth. 


The test plum orchard was sprayed with London purple and we 


water, at the rate of one pound of purple to 200 gallons of water, | 


for the curculio, it being the only available place for such experi- 


ments, the old plum orchard inclosed in the hen yards having 


been so little infested in other years that no work has been 
attempted in it. It was impossible to leave check frees, as there 


> ad 
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was no two trees of a variety in bearing. At the first spraying 
one side of some of the trees were left without spray, but they 
were so small that it proved impracticable and they were after- 
ward sprayed. The first spraying was done on May fifteenth. 
At this time not all of the petals had fallen. Rain fell on the 
nineteenth, twentieth, twenty-first and twenty-fourth of the month, 
in all about .5 of an inch. The spraying was repeated on the 
twenty-fifth, ten days after the first application. Rain fell again 
on the twenty-seventh and thirty-first of May and on the first, 
fourth, fifth, sixth, eighth, ninth, tenth, eleventh and twelfth of 
June, the aggregate being 4.44 inches. 

On the thirteenth of June the trees were sprayed for the third 
and last time. Rain again fell on the fifteenth, sixteenth, 
seventeenth, nineteenth, twenty-first, twenty-sixth and twenty- 
seventh of the month. Total for nine days 3.42, making a sum | 
total of 8.36 inches from the time of the first spraying until the 
last of June, at such intervals as to destroy almost wholly the 
‘beneficial effects of the spray. As a result, almost the entire 


~ crop was lost, but two varieties, Shropshire Damson and 


Lombard, maturing a crop sufficient to be gathered, and a large 
number of fruits on these varieties were stung and fell off. The 
large number of fruits set rendered it impossible for the entire 
crop to be destroyed. If all the varieties in the orchard had set 
fruit equal to the two mentioned, a fair crop would have been 
obtained. This explains in a measure the fact that plum orchards 
sometimes bear large crops of fruit, greater often than is 
consistent with the future utility of the trees, without any 
precautions whatever having been taken for the destruction of 
insects. 

From this experiment it seems unsafe to depend on spraying 
alone as a means of destroying the curculio in a season of 
excessive rainfall as it is impossible to keep poison on the fruit 
or leaves a sufficient length of time to be of appreciable benefit, 
and it would seem wise to combine spraying and jarring except 
-in very dry seasons, until some better way can be devised for 
ridding the orchards of this pest. We would not, however, be 
understood as attempting to refute any of the experiments made 
by others, or the results of tests reported by other workers. 

Without doubt, from the array of evidence recorded as to the 
beneficial results obtained by scientific workers in this field, great 


860 Report OF THE ACTING PoMOLOGIST OF THE 


benefit hasbeen and can be derived from the spraying of arsenites 


for the extermination of insects injurious to fruits, ingludws the — 


eurculio. 
SPRAYING FUNGICIDES. 


But very little could be accomplished in this line of work the | 


present season. Owing to the extended wet weather the applica- 
tions made for the scab on the apple and pear gave negative 
results, and the only benefit derived was in spraying the grapes 
attacked with the downy mildew. 

On June thirtieth this fungus made its’ ‘appearance on the bearing 
vineyard. A spray of sulphide of potassium and water of the 


strength of one-half ounce of the sulphide to a gallon of water 


was applied to one-half of each vine. As the atmospheric condi- 
tion seemed favorable to the growth of the fungus at the time 
when its first appearance was noticed, a rapid spread of the 
disease over the whole vineyard was looked for. 


Such was not the case, however, and the greater part of the 


vines and fruit remained healthy. The application was repeated 
on July third, as rain fell soon after the first spraying, and the 
vines were treated for the last time on July tenth. As has been 
stated, observations were confined to a small percentage of the 


vines, but the benefits were marked in all cases where the disease ~ 
fastened itself, amounting in some varieties to fifty per cent of the — 


crop saved, that was attacked by the mildew. 


To Wuat Extent Dors THE CurRcULIO EAT THE FRutIT? 


In looking through the plum orchard, it was noticed that many 
of the fruits were disfigured by having one or more irregular holes 
or pits, eaten in the sides, supposed to be the work of the cur- 
culio. To verify this supposition and obtain more definite data 
in regard to the amount of injury that might be done by one 
individual, the experiment was made. 


On June eleventh a curculio was placed in a bottle with a green - 
plum and left until June fourteenth, when it was taken out and | 


examined. It was found literally covered with the crescent- 
shaped marks indicating the presence of the eggs, and two holes 


had been eaten in the side of the fruit, very close together, either 
one of which was large enough to have buried the curculio out of © 


sight. 
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Another plum was immediately put in place of the one removed, 
remaining until June seventeen and then examined, with about 
the samt result as No. 1. 

Next, two plums were put in the same bottle and left until the 
_ twenty-first ; on being removed it was found that the curculio had 
deposited ten eggs in one, and eaten two holes, the larger of 
which measured .19 by .12 of an inch, and .1 of an inch deep, and 
the smaller .12 by .06 of an inch and about .07 of an inch deep. 
In the second nine eggs had been laid, but no part of the plum 
had been eaten. 

These were replaced by another plum on the twenty-second ; 
forty-eight hours after it was put in the bottle an examination 
_ showed eight eggs deposited and two holes eaten in the fruit, one 
17 by .1 inch and .07 of an inch deep; the second .13 by .07 
inch and .03 of an inch deep. 

_ This was again replaced with afresh fruit. This was taken out 
on the twenty-fourth, forty-eight hours intervening from the time 
- if was put in, as in the last case cited. In it were found five eggs 
and a pit .23 by .13 inch, and .1 per cent of aninch deep. On 
_ the twenty-fourth, after removing the above, the seventh and last 
plum was putin the bottle. This was allowed to remain forty- 
eight hours and then removed on the twenty-sixth; in it were 
found eight eggs, and two places eaten out, one nearly round, .18 
by .13 inch and .07 of an inch deep; the other .17 by .1 inch and 
OT deep. 

THe APHIDER. 

The wide spread distribution of the aphides, being found as 
they are on nearly every known tree and plant in the vegetable 
kingdom, with their many species, render them the most tenacious 
and at the same time destructive family of insects with which 
the horticulturist and orchardist has to deal. This is also pre- 
eminently true of the nurseryman, the suddenness of their 
appearance and the inconceivable rapidity with which they 
increase in number, make them a formidable enemy to him, cost- 
ing, in the aggregate, thousands of dollars annually for labor in 
applying remedies and in the dwarfing, and, in many instances, 
the total destruction of his stock. 

Nothing has yet been found which gives perfect satisfaction in 
destroying these pests, as many of the remedies cause almost as 
much damage as do the plant lice themselves. 

46 
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Spraying seems to come short of accomplishing the desired 
end, as the habit of the aphis in curling the leaves, furnish them 
protection, and make it impossible to reach them with the spray 
in sufficient quantities to destroy them. This must be done if at 
all, while the trees have but little foliage, or are entirely dormant. — 


Tt seems reasonable to believe that the eggs might be destroyed, 


at this time in numbers sufficient to hold the aphis in check, by 
some liquid, in spray, which would not endanger the life of the 
tree. Another advantage would be the saving in liquid required 
to accomplish the work, and the saving of time also, as it could 
be done early in the season before the spring work has been fairly 
commenced. 

To find if kerosene, either in emulsion, or in its pure state, 
would fill any of these requirements and to verify, if possible, 
some of the work already done, the following expen were 
earried out. 


EXPERIMENT WITH KEROSENE EMULSION. 


An experiment was made with kerosene emulsion to test its 
efficiency in destroying the eggs of the apple aphis (Aphis malt). 
A twig of the previous year’s growth was found on one of the 
trees in the young orchard, covered very thickly with the eggs of 
the aphis. It was cut as near the center as possible, and one 
.Section was then treated with a standard solution of kerosene 
emulsion, applied with an atomizing bellows with cup attachment, 
while the other section was left as brought from the tree. Hach 
piece was then placed in a separate bottle, containing water 
enough to cover the base of the twig and keep it from drying, 
The bottles were kept in a warm room for several days, but as 
none of the eggs hatched they were moved to the green-house 
where the conditions were more favorable for the development of 
the eggs. On April fourth, eighteen days after the twig was taken 
from the tree, several well-developed specimens of the aphis were 
found on the section not treated with the emulsion, and they con- 
tinued to increase in numbers as long as the twigs were kept in 
the house, whereas none were found on the section treated with 
the emulsion at any time. The result of this experiment seems — 
to indicate that kerosene in dilute form will destroys the eggs if 
brought in direct contact with them. 
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CLEAR KEROSENE AS A Spray ON Dormant TREES. 
During the season of 1888 a few experiments were made by Mr. 
Goff with kerosene in its pure state, to note the effect on various 
trees and plants for the destruction of insect pests. : 
_ To verify these experiments and obtain additional data on the 

subject, if possible, the following experiments were made: 
A row of old cherry trees south of the garden and running 
parallel with the apple orchard were taken in part for the 


experiment. The trees were planted some years previous to the 


establishment of the Station. Their age is therefore not known: 
They had been nearly destroyed by repeated attacks of the aphis 
and by severe pruning. Several of the large limbs were dead. 
Altogether they were in an unpromising condition. Three oils 
were used in the experiment, viz., a low flash oil furnished by the 
Shipman Engine Company of Rochester, N. Y., for use as fuel in 
their engine, water-white headlight oil, used for illuminating pur- 
poses, and crude petroleum. They were applied in the following 
_ order, with a small-sized Nixon pump and nozzle. 

The first and second trees in the row were sprayed with the 
low flash oil, spraying being continued until the oil dropped from 
the trees, as in ordinary spraying. About one-half gallon of oil 
was used on each tree. The trees being dormant, accounts in a 
measure for the small amount of oil required to do the work. The 
third tree was sprayed with crude petroleum in the same manner 
as Nos. 1 and 2, but about double the quantity of oil Was used 
Owing to its being heavier and so much more viscous. The fourth 
tree was not sprayed, but was left as a check on the others. 

Nos. 5 and 6 were treated with a spray of the second_ oil 
mentioned (white headlight), the same quantity being used as on 
Nos. 1 and 2, sprayed with the low flash oil. 

Beside the experiments on the cherry, several apple trees in the 
old orchard were sprayed with the low flash oil. As stated in the 
beginning, the cherry trees taken for the experiments were not in a 
thrifty condition, and, as a consequence, some of the limbs have 
continued to die, and in one or two instances the trees are entirely 
dead. But I do not think that it is owing to the effect of the 
spray, for wherever the limbs appeared healthy, or, when used on 
vigorous trees, no injurious effects were noted. 

The apple trees sprayed were in perfect condition, apparently, 
and they have borne a crop of fruit the present season, and are, as 
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far as can be judged, at this time in perfect health. Although the 


experiments are not as definite in their results as was hoped for, 


we think the following conclusions may be safely drawn from them: 


First. That kerosene can be used on many of our trees and 


plants when they are in a dormant state, without injury. 

Second. That it will prove successful in destroying the eggs of 
the aphis and other insect pests, wherever it is possible to reach 
them with the spray. 

Turd. That it can be used at a nominal cost. 


SEED SELECTION. 


EXPERIMENT WITH Beans, LARGE AND SMALL SEED. 


When we consider the importance of the seed in the growing 


of any crop and the large amount of money expended by farmers 
and gardeners in our State alone in the purchase of seeds, annu- 
ally, for the growing of farm and garden products, we see the 
importance of the selection of perfect seeds, and the great loss 
occasioned by the planting of worthless and impure seeds. | 

In 1887 an experiment was planned to cover a series of years 


testing the gain or loss in crop by the planting of selections of. 


large and small seeds. It was intended to test a great number of 
field and garden seeds in this manner, but owing to the limited 
amount of time that could be given to the work, the experiments 
have been confined to one variety of bean. Golden Wax was 
selected, as it was thought by its earliness two crops might be 
grown in one season, and in this way secure two sets of experi- 
ments in the same year. The selection was unfortunate as but 
one crop could be matured, and as it is a garden variety and has 
never been bred for a field bean, the yield was very small com- 
pared with white beans grown for a shelled crop. It also proved 
very susceptible to disease, and the present summer quite a per- 
centage of the crop was lost by a fungus disease which attacked 


the vines. But the results obtained from the trials are thought 


to be of sufficient interest to warrant their publication. 


For the first year’s experiment two quarts of Golden Wax beans 


were purchased from a miscellaneous lot found at one of the 
stores in the place. From these two sizes were selected and 


marked Nos. 1 and 2. For No.1 the largest and finest beans were ~ 


taken, and No. 2 was the smallest seed that could be found in the 


a a 
aH? Re 
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lot from which the seed was selected. All seeds appearing green 
or injured in any way were rejected. : 

The ground in which the seed was planted comprised two of a 
series of one-twentieth acre plats, G, 1 and 2, broken from a piece 
of meadow land in 1876. Instead of planting one piat to each 
of the selections made, the beans were planted in alternate rows, 
beginning with the large seed, then a row of small was planted, 
and this was continued, making the same number of rows of each 
planted on a plat, thus giving a more even distribution of the 
seed and eliminating in a measure the variations of soil. Care 
was also taken to plant the same number of hills in each row with 
an equal number of beans in each hill. There has been no fer- 
tilizer used on the ground under culture for the purpose of these 
experiments at any time in the three years named. 

The plats were given ordinary field culture with horse and hand 
hoes, and when the crop matured each row was harvested and 
placed in a sack and numbered. They were then taken to the 
_ barn and hand threshed. Careful weights were taken before 
threshing of the total crop, and ‘then of the beans. After 
repeated trials it was found impossible to weigh back the straw 
with any degree of accuracy, and the difference between the total 
weight and the weight of beans was taken for that of the straw. 
The table shows the results of the trials made in 1887. 


EXPERIMENT WITH BraAns, LARGE AND SMALL SEED, 1887. 


| 
SELEcTED Laras Seep. No.1. | SELECTED SMautu SEED. No. 2. 
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Total | Weight | Weight | ‘Total | Weight | Weight 

weight. | of beans. | of straw. | weight. | of beans. | of straw. 

—————EE AEE RO ceca eS 

Pounds. | Pounds. ; Pounds. | Pounds. | Pounds. | Pounds. 

2.09 1.28 81 | 1.07 68 | .39 

1.78 1,10 67 | 1.75 .95 .719 

1.89 1.01 BT | 2.00 1.20 19. 

1.84 1.14 TO 1.40 84 56. 

gs 1.68 .96 1 | 1.23 .78 45 
1.79 1.10 68 | 1.42 84 .5T 

2.04 1.21 82 | 1.43 87 56. 

1.75 1.06 .68 1.24 1.03 .60 

1) ee es ren | css00 |} 6.08) Pb af Ta Le a 
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From the data in this table we find that the large seed gave in 
total crop 2.93 pounds more than did the small seed or 19.6 per 
cent; in weight of beans 169 pounds or 18.9 per cent;/and in 
weight of straw 1.23 pounds or 20.5 per cent; also that of the. 
product grown from the small seed sixty per cent of the total 
weight of crop was beans and fifty-nine per cent of the total 
from the large seed, leaving forty-one per cent for straw of the 
large and forty per cent for straw in the crop grown from smal 
seed. 

In 1888 the experiment was repeated and four selections made 
from the seed grown in 1887, viz., No. 1 from the largest beans 
erown from the large seed of the previous season, No. 2 was a 
selection of the largest beans grown from the small seed planted 
in 1887, No. 3 from the same lot of seed from which No. 1 was 
taken the smallest were selected, the smallest beans from the 
same seed from which No. 2 was selected were taken for No. 4. 
The seed from each was selected the same as in 1887, and care 
taken to have the separate lots as uniform as possible. Four 
one-twentieth acre plats were planted with these selections, G 1 
and 2 planted in 1887 and to these were added the two adjoining 
plats on the east, G 3 and 4. The seed was planted and cared 
for as described in the first experiment of 1887. The tables give 
the total weights of crop, weights of beans and straw grown from 
each selection. : 
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In this table the results are given of the two years’ tests in a 
more condensed form, and arranged in relation to the selections 


from large and small seeds. Onthe left are given the figures for 


the large selections and on the right those from the small: 























1887. Pounds. 1887. Pounds, 
LARGEST SELECTION OF 1887. SMALLEST SELECTION OF 1887. 
TRSEREL IN) Diasec iiss ckt wicca, os is octets Soto 14.89-1-'Total Cropic.. sscssunueee eens eee 11.96 — 
Weight’ pl Straw iis.ses's. sees Nice 5.98 | Weight of straw... ic..55 5 ac eeees 4,75 
WOT ht OL OT AIT... 6. 3-cce odes cok wae 8:90 | Weight of grain... ..seee eee 72% 
1888. 1888. 
LARGEST SELECTION OF 1888 FROM SMALLEST SELECTION OF 1888 FROM 
LARGEST OF 1887. . LARGEST OF 1887. 
OTR. CIOD sian bee oreo aaa eae 63.6241 Total Crops. 2so- 2. ode ae ee 49.48 
VOL NU OL BELA Wisc s delve nemo caer eee 26.93 | Weight of straw .........0-eeeseees 21.31 
Weircht of rrainik:. vs. << heccane 36.68] Weight offeraine. 2 aceeeee eee 28.12 
LARGEST SELECTION OF 1888 FROM SMALLEST SELECTION OF 1888 FROM 
SMALLEST OF 1887, SMALLEST OF 1887, 
SL OEG GCLOD ee er Aah bck oes louie 633.25 | ‘Totalhcrop: a Useacciseces eee eee 48 .87 
WGHENY OF BLLE Ws oscacnewiod cite ceete 29.95.| Weight of Straw ..-.eescenest een 21.06 








Wwerhtor rraine co suber ieee 34.00 | Weight-of grain son eeeeeee eee 27.81 





It was intended to continue these experiments during the seascn 


for 1889, and selections of large and small seeds from the crops of 


1888 were made and planted, but the season proved so unsatis- 
factory that practically a failure resulted with the entire crop. 
This was due to the peculiar climatic conditions which prevailed 
and fungous diseases which attacked} the plants. During the 
continued wet weather many seeds rotted, and a large percentage 


of young plants were lost after vegetating from the same cause. — 


During June those plants which survived were attacked by a 


fungous disease, by which the crop was practically destroyed. - 
It is, however, intended to continue the investigation another 


season. 
NOTES ON VEGETATION OF BEANs. 


A careful count was made of the number of plants in each row 


‘from the time vegetation commenced on June third until July 


second, inclusive. From these notes the most interesting facts 


are indicated in the experiments made, and if they can be verified 
by future experiments may become most valuable. We will take 
for the purpose of illustration the number of vegetations of the 
large and small seed for four periods, viz.: June third, the first 
day that seed began to vegetate; June tenth and twentieth, and 
July second, when the last count was made. From these we 
make up the following tables: | 
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LARGE SEED FROM TABLE 1. 


Date, 
June 3. 
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Date, 
June 3, 
= 2 
“4 0 
— ' 5 
Ae 
q 
ie eee 
0 
om, 
P 4 
5 
Totals ...... 33 





m Cc \ DS PP DS YD os w- & 








Date, 
June 10. 





102 
92 
98 
90 

105 

112 

112 

104 

103 
93 


1011 


Date, 
June 10. 
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102 
99 
101 
114 
108 
111 
102 
107 
92 
1041 
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Date, 
June 20. 
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95 
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93 
99 
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Date, 
| June 20. 
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87 
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Date, 
| July 2. 
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86 
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SMALL SEED FROM TABLE 3. 


Date, 
June 3. 


4 
3 
13 
32 
9 
6 
0 
6 
24 
18 


115 





Date, 
June 10, 


91 
82 
78 
89 
90 
91 
100 
80 
83 
92 


876 





LARGE FROM SMALL FROM TABLE 2. 


| Date, 
July 2. 





a 


88 
76 
87 
85 
91 
92 
91 
83 
66 
80 


839 
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Date, 
June 20, 





88 
77 
71 
86 
78 
80 
90 
85 
15. 
88 


798 








Date, 
July 2. 


69 
70 
56 
73 
64 
TA 
18 
74 
56 
82 


688 








SMALL FROM SMALL, TABLE 6, 


Date, 
June 3. 


9 
A 
2 
18 
19 
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97 





Date, 
June 10. 
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90 
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84 
95 
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90 
89 
19 
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71 
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From LARGE SEED AS IT GREW, FRoM SMALL SEED AS IT GREW, 
ABLE 7. 

Date, _Date, _Date, Date, | Date, | Date, Date, | Date, 

| June 3. June 10. June 20. July 2. | June 3. June 10.|June20. July 2. 
13-1 4991) aoe | snes | 5. | > 201 ee soem 83 
3° 98 | 94 | 78 | 2, ©) 92 | 88 66 
af) as te ge dt cag. | a oe rata 70 
18 96 |= “100 | 88 13 | 82 91 | 73 
13 99 96 85 10 96 87 77 
4 ojo t0R- | 108 os eee 5 |< Shh Seo 72 
a oes Cae Ma men oe ot. poe 85 TA 
Meare PaT A a hee 3°) 97 ol 61 
| 15 | 96. | 95 80 16 85 | 86 69 
12 96° |° 5 90 | 77 8<|, oi 90 79 
mite cael > os |e hoedeest me 7 ahem 


























In the first half of table 1, and in the first column at the left, we 
find the total number of vegetations on June third, from the large ~ 
seed, to be twenty-eight. In a corresponding column in the 
other half of the table, we have the total of the small seed, 115, a 
difference of eighty-seven plants. In the next column at the right 
of those just given, we have the vegetations for the next period of 
seven days of the same seed, which, are 1,011 in large and 876 in 
small, or 135 plants in favor of the large seed. In the last column 
for the fourth period, we find 853 credited to large and 688 to the 
small beans, or 165° plants in favor of large seed, showing that the 
large seed vegetated slower at first, but at the beginning of the 
second period it had overtaken, and, in every instance, outnum- 
bered those from the smaller seeds. In the second table given, 
showing the number of seeds vegetating in the same periods, from 
large beans selected from small seed of the former year and small 
seed taken from the small beans of the same year, we find the 
figures in corresponding columns verifying the statements made in 
reviewing the first table, viz.: In the first period sixty-four plants 
in favor of small, and in second and third periods, 165 and 199 
respectively, the gain of the large when compared with small in 
periods one and two. Butin the third table giving the vegetation 
of the mixed seeds planted without selection, we have the condi- 
tions reversed in the first vegetations, in a diminished degree, 
however; and in periods two, three and four, the gain of the 
large over small, is less than in any of the other selections for 
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the same periods. From a number of trials made in the green- 
house with beans in direct line with those given above, we have 
tabulated the following data which we found to bear directly on 
the experiments under consideration. The beans were of two 
varieties, Boston Dwarf Early and Arostook. Large and small 
beans were selected, as explained in the former experiments, and 
the separate sizes weighed before planting. 

In the first couplet we will give the results of a test with the 

seed of Boston Dwarf Early, pret oiatae the large and small seed, 
marked Nos. 1 and 2. 
_ Ten seeds of the largest beans planted of this variety weighed 
sixty-nine grammes. Hight of the ten seeds vegetated. Of this 
number six produced thirty-nine pods. The greatest number 
of pods borne by one plant was thirteen. The average for the 
eight plants was 4.62 pods per plant. + 

Ten small beans of the same variety weighing thirty-five 
srammes vegetated nine plants, six of which bore a total of 
twenty-eight pods. The greatest number found on one plant was 
nine pods, and the average 3.11 pods per plant. 

In the second couplet we make a like comparison of the second 
variety, numbered 3 and 4. Ten large beans selected from the 
Arostook weighed fifty-six grammes. Seven of these vegetated, 
and all bore. The total number of pods produced was twenty- 
eight. Seven pods was the greatest number produced by one 
plant, and the average per plant was four pods. The weight of 
ten small seeds of the same variety was twenty-eight grammes, 
They produced nine plants, eight of which bore a total of twenty- 
four pods, bearing on an average 2.66 pods per plant. | 

From measurements taken of the plants at different periods of 
growth, we have the preceding table, showing not only that the 
plants grown from the large seed were more productive, but that 
after the first measurement the plants from the large seed took — 
the lead and maintained it to the end, which would indicate a 
plant of vigorous constitution, with increased seed-bearing powers, 
from the large seed. . ) 

A study of the preceding experiments does not indicate that 
definite results have been reached, but we think the following 
conclusions are probable: 

First. That the retarded vegetation of the large seed for the first 
period is due to the larger amount of dry matter to be acted upon — 
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by the moisture in the soil and for the chemical and other changes 
necessary to cause germination. 

Second. That the larger amount of dry matter contained in the 
large seed after it becomes converted into available food for the 
young plants furnishes them with greater power to overcome any 
adverse condition attending vegetation, transmitting to the plant a 
more vigorous constitution and furnishing a greater resistive power 
to the diseases attacking the plant. 

Third. That the number of seeds germinating or vegetating in 
the first few days is not a correct measure of the vitality of the 
seed as has been shown in the two sets of seed of the same variety 
but of different size. 

Fourth. That were it possible to select large and small seed of 
the same vitality it is probable that the small seed would give a 
larger number of germinations in the first period of seven days 
which might be thought to indicate a greater vitality and germi- 
nating power for the small seed, whereas in the end the large seed 
might give the same or a greater number of plants of more vigorous 
growth. 

_ Fifth. That from these experiments it would seem advisable in 
testing the germinating power of seeds from different sources to 
take into consideration the weight of the seed as well as their ages 
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NOTES ON FLUCTUATIONS IN- HEIGHT OF WATER IN 


AN UNUSED WELL. 


There is a well on the roadside northeast of the Station 
buildings. For several years it had been unused, when measure- — 
ment of the distance from the top of the curbstone was begun in 
December, 1886.+ 

There has been found an unaccountable rise and fall of the 
water in this well which has been compared with the rainfall as — 
herewith, with atmospheric pressure, and with speculations, but 
no tenable explanation of the phenomena has heretofore been 
found. | 

The height of the water in the well on the first day of each 
month, with interpolations for 1889 at various dates on which 
changes in the direction of variation took place, and also the rain- — 
fall for the month preceding, for two years, is here given. In 
order to make the figures more readily intelligible, the results are 
also presented in graphic form the same as in the previous report 
and including all the data there given. _ 

The method of and scale for the graphic diagram is the same 
as first adopted. The scale is one-third inch between vertical 
lines for months and one-sixth inch between the horizontal lines 
reduced about half for printing. “Hach mark in the water-table 
record indicates one foot, measured from the top of the diagram, 
and, in the record of precipitation, each mark represents one-fifth 
of an inch, measured from the bottom.” A few facts which have 
been noted, in- relation to the changes of level of the water in 
this well, are: : 

1. Fluctuations in the precipitation from month to month did 
not much affect the height of the water-table. The very light 
precipitation of January, 1887, did not stop the rise of the water- — 


*Frank E. Emery, Acting Meteorologist. 
+Station Report 1888, pp. 197-8. 
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table, nor did the extremely large rainfall of July of the same 

year cause the water-table to stop falling. 

_ 2. The rapid rise in the water-table from January 7 to April 1, 
1888, or from December 1, 1888, to January 1, 1889, was not due 

to large precipitation during this time, nor was the fall from May 

7 to November 1, 1888, due to small precipitation. 

3. The rapid rise of water from November 18 to December 1, 
1889, was in part at least due to the heavy rainfall of the 
eighteenth to twenty-third, which found the soil nearly or quite 
saturated. The rainfall for that time was 2.60 inches, followed 
by .51 inches more during the later days of November. 

4, The curve of the water-table accompanying this indicates an 
intermittent character which is either natural or artificial. | 


REPORT OF THE ACTING METEOROLOGIST OF THE 


376 











‘qyuour | 
sulpeoe1d 


JO [[eyurey 





10 1 1 S 
ag re 


. 


. 


ARPA Emo rNKBOONrFNOWS 
AM AororeeowMndnidrowowor 


WD 1D 19 19 19 19 10 © 1010 © 
Ne 


. 


uD 10 
AN 
tere 
HOM OM AHH HOOOMAOOOODONOH 
vet tet 


gL°9 


‘seqoul, “j00,7 


“10]BAN 
0} 9dUBISICT 





a 
97'S 
GL°G 


66° 
ERS sass 
oe aera, Meets 


cece ee 


 eeeee 


meparceyeel 
sulpeoeid 


| JO [[esurey | 





| 


“1d 
UF 
AN 
Le) 


. 
. 
. 
« 
. 
e 
° 
. 
. 
. 
° 
. 
. 





Go°s 
g°s LT 
‘seqouy = ‘yooy 


“I0YBM 
0} 90083SIG 











“6881 





*S88T 








et aie 
FLT 
GL" 


10°8 


eeeeee 


| “qjyuoul 
| sulpeooid 


| JO [[Byurey 














6 91 


ee 


0°% 6 


see e tees 


0°F 9 


‘seqOUy “400,7 


‘TOYOM 
O} OOUBISICG 


} 


kas 


eeereseocs 


*sotouy 


“qUO0Ur 
Suipeooid 


JO [[BJUTCY 








| 
| 
seen eeecses | 


| 


| ‘seyouy “100,7 


‘I0]BM | 
0} 9oURISIC 











“L88T 











"9881 


ee eeeeeesese 


| 
leee 


‘QOVJANS OY} OAOGB SOYOUL 9°TI SOSBIOAV YOIYA ‘OU0}SqINO OY} JO do OY} UIOI] JOOIIP OPBUT OIOM SJUOWIOINSVOUI OY} O}EP SITY} IV 4 








CREPE ar ee Oe Toqumeveqd 
a ci teig ay ate = Seat RO P I9Q WOAON 
tes rege ts ee I9q U9AON 


ee 


Yeates I 


ee eererseese a 


iS er ke gE 


ee eeeesecsese cere 


veeeeey 
teeters seeres creer y 
zae wae “Ty 

re sese yg 


Pet eecee ee case resend 


eee eeesee . 


pte eS TRONS 3 
sere ee eeeeree 


“LG 
te teee ee ences ceeey 
er 


. 
gs ci seg erie 


ee Satie Fass eect mas ee 


19Q0}O0O 


Rr Cicaarh ns © SEE Joqmeydoy 


ysnsny 
jsnsny 
Ajur 
Arne 
A[ne 
eune 
eune 
Av 
se 
[dy 
Tay 
[dy 
To1B yl 
Gorey, 
AIVNAQOY 
AIeNUe 
AIVNUCL 








New York AGRICULTURAL EXPERIMENT STATION. SLC 


In order to discover whether it were possible that some old for- 
gotten syphon is discharging the water in this well, a trench was 
dug around it to a point six inches lower than the water level at 
the time. This trench penetrated into soil which appeared never 
to have been before disturbed and nothing which could conduct 
away the water was found. 


“METEOROLOGY OF 1889. 


The past season will be remembered as a wet one. It has been 
one in which monthly extremes of temperature and rainfall have 
alternated. January was aremarkably warm month, and there 
was a heavy rainfall for a winter month. February was nearly 
as much colder than the average as January was warmer, and 
gave a correspondingly small amount of precipitation. These 
ranges of temperature have been moderate, but those of rainfall 
have been wide, while the total fall of rain has been much in 
excess for this locality. | 

The heavy rainfall during the warmest part of summer gave 
_ parasitic fungi such an opportunity for development that almost 
every host was severely taxed. Some of the most noticeable of 
these attacks were the smut on corn (Ustilago madis, corda) which — 
loaded the tassels and took the place of ears in many cases. 
Clover leaves withered and died down soon after being developed 
from the attacks of the clover parasites. Chief among these here 
was Uromyces trifolu. Another fungusruined the oat crop, and 
others attacked the potato, apple, pear, small fruits and. so on to 
the flower garden, where a hollyhock fungus developed which is 
known to have spread over Europe from South America and 
ruined the host wherever it spread. 

The monthly extremes of temperature with the range is given 
in the following table, together with the monthly means of the 
four previous years. A column is given which shows the monthly 
mean for five years. 

It is to be regretted that these records have been broken into 
by some criminally disposed person. Twice during this season 
we have been obliged to purchase new instruments to replace 
others wantonly destroyed at night by parties passing on the 
highway. | 
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During only three months has the monthly range of temperature 
been greater than in 1888, while during eight months the range 
was from 3.1° to 21.1° F. less than in that year. The average 
was 9.9° F. less for the eight and 7.9° F. more for the three 
months. This depression of range harmonizes with the rainfall, 


and shows that with the ereater amount of water in the soil and 


atmosphere there is a more equable temperature. 

By adding the mean monthly temperature for the corresponding 
months of each year, we find the column of monthly mean tem- 
perature for five years, including eleven months of 1889. Comparing 
each of these eleven months with this monthly mean we find six 
below the mean and five above. Combining the differences gives 
7° FE. above the mean temperature for the eleven months of 1889. 
The greatest depression of the mean monthly of any month 
_ below the general mean for that month was October, 3.1°, and 
- June, 2.5° F. . 

The greatest corresponding elevation above the mean was 
January, 7.1°, and March, 6.8° F. . 

The number of days in each month on which there was an 
appreciable amount of precipitation is recorded and compared 
with similar data for previous years. The average number of 
days on which precipitation was appreciable has been, in seven . 
and one-half years, 125 per year. 


DAYS ON WHICH PRECIPITATION WAS APPRECIABLE. 
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PRECIPITATION BY Montus Since 1882. 
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From the above table we deduce the mean monthly rainfall ° 
since and including June, 1882. Below is a comparison of this 
mean monthly rainfall with the rainfall of 1889: 
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Excess over mean for the year, 7.975 inches. 

This record of rainfall for the winter months is hardly to be 
relied on, since much of the precipitation is snow, which frequently 
blows over and out of the gauge, so there may often be a consid- 
erable fall with not enough lodged in the gauge to be appreciable 
when melted and measured. 

This objection, however, does not affect the summer months, 
which most concern our farm crops and animals. 

During these months, from April to October inclusive, the rain- 
fall for 1889 has exceeded the average for the corresponding 
months of the six and one-half years in five cases, and was less in 
only two, May and August. The excess for these months was 5.516 
inches more than the average for the corresponding months. | 
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FROSTS., . 


The latest frosts in spring and earliest in fall were May twenty- 
eighth, twenty-ninth, and September fourteenth, making the 
season between 108 days, the same as for 1888. But corn planted 
May sixth was not killed by the frost of twenty-eighth, twenty- 
ninth, though potatoes and beans were killed. 

The frosts of September fourteenth was followed by others on 
the fifteenth, sixteenth, eighteenth, nineteenth and twenty-first, and 
the ground was slightly frozen on the twenty-third of the same 
month. | 


Some CasuAL PHENOMENA OBSERVED DURING THE SEASON HAVE BEEN 
AS FOLLOW: 
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Wind REcorD. 


The record of direction of the wind has been kept through the 
year and is given below. The record of distance of movement has 
not been satisfactory until very recently. Changes in the appar- 
atus designed to give this record have made it possible to get the 
miles of movement in a given time. This apparatus is on the 
principle of the Robinson anemometer. The recording part 
depends on the vertical movement of a pencil on paper drawn 
daterally by clock-work, one inch per hour. The pencil should 
move about three-sixteenths of one inch for every ten thousand 
revolutions of the apparatus and each revolution is calculated to 
denote the passage of very nearly twenty-one feet of air. 

Following is the record of direction in detail for one year: 

Combining the summaries for each month for the nine months 
recorded in 1888* shows the prevailing winds to have been from 
a westerly direction. 

The same summary for the first ten months of 1889 shows the 
prevailing winds to have been from the same (westerly) direction, 
as shown in the table below. 











*See Seventh Ann. Rep., pp. 174-5, for seven months’ record. 
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' SUMMARIES OF DIRECTION OF WIND For 1888 anp 1889. 
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RECORDS OF SUNSHINE. 


These records were begun in May, 1885, and in the report for 
that year a description of the instruments was given and the hope 
was expressed that “the continuation of these records for several 
years, together with careful observations upon the growth of . 
plants, may show some relation between the amount of sunshine 
and -plant development.” ; 

The records were kept continuously until the end of August, 
1887, when a failure to procure properly prepared paper, caused 
its being dropped for a time. It was resumed for four months of 
1888, June to September inclusive. The full record for 1889 has 
been made and is given below. 

The method first adopted of giving the daily records under four 
headings before 9 a. M., from 9to 12 m, 12M. to 3p. m, and all 
after 3 Pp. M. has been followed. 

This record is followed by a condensed summary by months of 
the records previously made. 

The summary shows more sunshine in the first four months of 
1889 than in the corresponding months of 1886-7, but for May, 
June and September there was a much less than average amount 
of sunshine. A deficiency of sunlight during these important 
months, may be fraught with dire consequences to our agricultural 
plants. This lack of sunshine for June is associated with excessive 
rainfall. Early fruit could not develop the finest flavors, and late- 
ripening crops were delayed by this lack of sunshine. 
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